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The sales books of furnace companies north of the 
Ohio River present an interesting study these days. 
It isestimated roughly that they show unfilled orders amounting to 
not less than 250,000 tons, while the aggregate of stocks on furnace 
banks will not reach one-fifth of this. Indeed, the surplus supply of 
the majority of plants, both North and South, which look to the open 
market, was, April rst, less than two weeks’ make. As near as can 
be ascertained the orders placed for Southern using during the past 
two weeks aggregate the largest tonnage ever recorded for an equal 
length of time. One company with four stacks has 35,000 tons sold 
ahead. Another large corporation has fully double that quantity. 
The situation, therefore, seems healthy from a Southern standpoint. 
The many rumors that have been afloat at Cincinnati, as to except- 
ionally low prices on Southern and other irons in recent sales, when 
traced down, have proved groundless. Extraordinary claims have 
been made by buyers as to what they could do in purchases but it is 
noted that they have been willing to put in heavy orders at schedule 
prices. The general indications of the Detroit market for the past 
week, as reported by W. F. Jarvis & Co., have pointed to greater 
strength, and showed that bottom prices had ungestionably been 
touched; and while this is the case, there were a sufficiet number of 
soft spots to enable some buyers to obtain some round lots at as low 
figures as have been made this year. This particularly applies to 
Southern coke irons. Southern charcoal irons showed weakness in 
one transaction of considerable magnitude. Lake Superior charcoal 
has been dull, but the few transactions show the market to be strong. 
large buyers of foundry irons are pretty well supplied at the present 
time, but the smaller ones are casting about, endeavoring to place 
their orders now for as long deliverles as they can get, being assured 
that bottom prices have been reached. The week at Chicago has 
been on the whole an active one. Several good sized transactions 
in Southern irons have been closed and at prices that are a slight im- 
provement on figures obtained in that market a week or two ago. 
Whilst no large orders have been placed in St. Louis during the 
week, there has been and continues to be a steady buying movement. 
Southern furnaces having secured a heavy aggregate of orders, are no 
longer desirous of pressing sales ; and they are asking higher figures, 
especially for late deliveries. Ohio softeners remain firm, with a fair 
demand. There is no large business doing in charcoal irons; but 
furnaces claim to be well sold, and refuse concessions. ‘The firmness 
in tone noticed in the South during the latter part of last week has 
culminated in an advance at Buffalo of from 25 to 50c. per ton on all 
foundry grades. Northern irons are still weak, but there are no 
changes in prices to report from that quarter. An active buying 
movement exists at Louisville. The market is not regular, though 
the tendency is upward, Selling for delivery during the last part of the 
year on the basis of $11 grey forge, at furnace, is indulged in by some 
of the larger companies. Notwithstanding some of these companies 
have bought roundly they are in the market for more iron, showing 
that they feel the present time a desirable one to buy heavier than 
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ordinarily. The improvement which is reported from some quarters 
has not yet been felt at Pittsburgh, as far as mill iron is concerned. 
Bessemer iron seems to have touched bottom at last. 

To the close observer it must be evident by this time 
that, at least as far as the producers’ interests are con- 
cerned, the present season will bring considerable disappointment to 
the iron ore trade. When the heavy sales of last Fall were being 
negotiated, and when every producer of iron ore found a market, at 
his own rate, for anything he had to offer, the opinion was advanced 
—and at that time it seemed to be justified by the facts—that the 
1890 production would reach, if not exceed, nine million tons. Since 
then, the situation has been materially changed, and it is apparent to 
the most sanguine that a modification of that estimate is in order. 
It may be that, in a great many instances, ore preducers were gov- 
erned in their sales by the desire of purchasers, rather than by a 
knowledge of what they could produce; that, not infrequently, they 
trusted to luck in getting out the ore they offered for sale ; or, it may 
be, that they honestly over-estimated their resources. At all events, 
it is quite plain now, when a million or more tons of ore remain 
unsold, that it will require hard work to fill existing contracts, and 
that the dropping off in the enormous sales of last October and 
November was a blessing in disguise. Owing to the depressed con- 
dition generally, there is no call now for this ore, and there is none 
likely to be for some time to come; but the holders are satisfied to 
wait a turn in the tide and quotations remain firm. Somewhat of a 
novelty is presented by the sale this week of the first cargo of 
foreign ore, carrying only .oo1 per cent. of phosphorus, and the im- 
porters are confident that it will be a long time until any more foreign 
ore is received in this country. This fully bears out the statement 
made some time ago of the sales made in England of the Spanish 
ores usually imported to America, and of the consequent necessity 
on the part of Eastern steel makers to come into this market for 
their supply of Bessemer, in the ore or in the pig. 

So far as prices and sales are concerned, the situation 
remains unchanged, and pig iron continues as plenti- 
ful as it is cheap. Still, the volume of sales is on the increase and the 
reports for the week show a total of nearly two thousand tons for 
May and June delivery. While some of the larger furnaces decline 
to quote prices for Bessemer, some sales are reported in the Valley 
at about $17.00 cash, and that seems to bethe ruling quotation. 
Foundry iron has experienced no change from $17.00 for No. 1 and 
$16.00 for No. 2, while mill iron is held firmly at $15.00. These 
prices, of course, are cash at the furnace. The main reason for 
expecting a better market is found in the statement of furnace-men 
that iron cannot be made without a loss at less than the present rate; 
but it is hardly probable that a decided change for the better is 
likely to be realized short of the next sixty days. It will require a 
sharp and active buying movement to infuse some degree of strength 
into the present demoralized market, as well as some little firmness 
on the part of furnace-men who, for the past month or more, have 
been chasing each other all over the country after car-load and hun- 
dred-ton orders, and who, incidentally, have been cutting each other’s 
prices with a vengeance that necessarily told upon the entire market. 
Southern iron is reported to have advanced $1.00a ton. This would 
seem to be in keeping with the general policy of our Southern 
friends, who generally manage to sell up their entire product for 
several months ahead at starvation prices, and then announce an 
advance just in time to keep themselves from filling any orders they 
might obtain at the better quotation. 


Iron Ore. 


Pig Iron. 


Somebody seems to have a particular predilection for 
bearing the bar iron market. In any event, the price 
is too low for any respectable quotation, and $32.00 is the going rate. 
Sheets are also very weak, the price at the mill ranging from 
$2.70 for No. 24 to $2.90 for No. 27. Cut nails, to use one manufact- 
urer’s remark, have “all gone to pieces.” Gas pipe is fairly firm, 


Merchant Iron. 


but bridge material and heavy plate is strong and selling well up to 
the rate. 
















































THE LAKES LEAD THE VAN OF COMMERCE. 

Most remarkable statistics are given in the extract from the 
recent argument of Hon. George H. Ely before the Committee on 
Commerce of the Senate of the United States, reproduced in another 
column. ‘That there passed through the Detroit river, in the 234 
days of navigation in 1889, the enormous total of 36,203,586 tons of 
freight, will astonish any one who has not paid attention to the sub- 
ject; but when it appears that this aggregate represents twelve times 
the total carried over it by the railroads during 365 days of 1889, the 
surprise will be intensified. When, on top of this, we consider that 
the movement through the Detroit river in 1889 was at least ten 
million tons above the total registered entries and clearances at all 
the seaports of the United States, and three million tons above the 
combined foreign and coastwise registered tonnage of the ports of 
Liverpool and London, for the year 1888, the statement seems almost 
Yet the figures produced were, we are informed, obtained 
cases, from official sources and cannot be _ successfully 
Boiled down, the magnitude of the commerce of the 
lakes appears from these facts: 

The tonnage movement through the Detroit river is larger than 
that of any harbor or port in the world, or through any other 
channel of commerce in the world. 

It was, in 1889, twelve times greater than the rail tonnage move- 
ment over it. 

It exceeded, by ten million tons, all the registered entries and 
clearances at all the sea-ports of the United States. 

It was greater than the foreign and coastwise commerce of 
London and Liverpool combined. 

It represented a total iron ore tonnage carried through this river, 
in 1889, of 5,250,000 tons. 

It represented a value of property moved amounting to over 
$80,000,000. 

It represented an aggregate freight bill 
$44,513,646. 

It represented a saving over the rail charges for an equal tonnage 
for the year of $103,865,174. 

It gave encouragement tothe building, during the past four 
years, of 206 large steel vessels, with an aggregate capacity of 399,- 
975 tons, and at a total cost of $27,389,000. 

Mr. Ely has done an invaluable service to our lake commerce, as 
well as to the country at large, in the painstaking collection and col- 
lation of these most remarkable figures. 
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ORACULAR UTTERANCES FROM A TIN IDOL. 

The New York 7ridune, Philadelphia /ress, Cincinnati Commer- 
cial Gazette, Cleveland Leader, Chicago /nter-Ocean, Tron Age, Amer- 
ican Manufacturer, Industrial World and several other influential 
advocates of an American tinned plate industry will be interested in 
learning from the 4dmerican Artisan’s article (reprinted elsewhere) 
that their ‘‘ knowledge in relation to tinplate is circumscribed to their 
acquaintance with the family wash-boiler.”’ This is worthy of note. 
Even a superficial acquaintance with the family wash-boiler implies 
a slight familiarity, at least, with a ‘clean biled shirt.’’ So we have 
on that side of the question, to start with, a certain degree of respect- 
ability, as distinguished from the great mass of unshirted and 
unwashed, with whom our amiable contemporary, no doubt, delights 
to consort. ‘ 

But, seriously, this Tin Idol of the Windy City—this “ Literary 
Hercules,’—shows altogether too much feeling on the subject. It 
also strains the Knglish language to make the only point in its 
article visible to the naked eye. The monopoly enjoyed by the 
Welsh tinplate manufacturers has been too apparent to be dismissed 
by a definition. As a matter of fact, the Welsh makers have had 
“exclusive command or possession’ of American markets. The 
time has now come, in the judgment of the American people (our 
Literary Hercules. excepted), when this exclusive possession should 
be transferred to this side of the ocean, where it justly belongs. Of 
course, the importing interests are opposed to thus building up an 
independent industry in the United States. Of course, the Chicago 
Artisan voices their objection. But identically the same objection 
when we broke away from the English steel rail 
monopoly; yet, who would have us return to it? 

Our critic writes like an Englishman to the manner born. He 
appears to be vastly more solicitous for the welfare of Welsh manu- 
facturers than the prosperity of American industries. His illustra- 
tion of the Washington iron journal is unhappy. American indus- 
tries do not need protection against each other, nor are they particu- 
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illustration would be to suppose—what is far more natural, in view 
of the general tone of the Ar/isan's article—that our Chicago con- 
temporary was published in Wales and hada monopoly on all the 
news relating to the tinware trade; that, owing to unwise laws, no 
such paper could be published on this side of the Atlantic, thus 
compelling American readers to subscribe for the Welsh paper; that 
the people of the United States were to decide that they might 
as well have just as good a paper to represent their own interests and 
give employment to their own printers, pressmen and editors; and 
that they proposed to rectify the unwise legislation, and make them- 
selves independent of foreign dictation. In such a contingency, we 
would expect a howl from the Cimbrian oracle, in comparison with 
which the present howl would be as a gentle whisper. 

The Artisan does The Iron Trade Review the honor of ranking 
it as ‘‘an out-and-out Protection publication.’”’ Thanks. We are 
pleased to know that there can be no possible mistake as to our posi- 
tion on this paramount issue. 

CONDITION OF THE COKE TRADE. 

As might be inferred, the lull in the pig iron market has had its 
direct effect upon the Connellsville coke trade. According to the Con- 
nellsville Courier, about one-fourth of the ovens of that region are at 
present idle. Last week saw a large addition to the list of idle ovens, 
and the coke makers appear to be pursuing a very wise and conserv- 
ative policy in curtailing production to correspond with the blowing 
out of furnace stacks. Another reason for their pursuing this policy 
is the fact that this is the time of the year for making furnace repairs, 
so that a falling off in demand for coke in naturally to be expected. 
In the meantime, by a strange anomaly, a great many new ovens are 
building this year, the excuse being that they will be needed for the 
future. The Courvier's detailed report of the operation and output of 
the Connellellsville region for the week ended April 12 shows 13,690 
active and 969 idle ovens , as against 13,878 active and 777 idle at the 
date of the last report. Production remains about the same, being 
109,535 toms, as against 109,970 tons the previous week. Shipments 
have dropped a trifle, but not so greatly as might be supposed. The 
output for the week was 6,145 cars. 

Prices remain as follows: Furnace coke, $2.15; foundry coke, 
$2.45; crushed coke, $2.65 ; all per ton of 2,000 pounds, f. 0. b cars at 
ovens. 

Freight rates per ton of 2,000 pounds from the Connellsville 
region, which includes any part of it, to points of consumption, are 
as follows : 
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This will make prices at these points of consumption as follows: 
Furnace. Foundry. Crushed. 
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On the whole, the coke situation is one of expectancy. How 
soon expectations will be realized remains to be developed. 





TINPLATE vs. TINNED PLATE. 

In our able contemporary, the London /ron and Steel Trades 
Journal, we find the following: 

The Iron Trade Review, Cleveland O., announces: “ The first block of tin 
ever made in the United States was received at the office of the American 
Tinned Plate Association, in Pittsburgh, the other day. Carry the news to 
Wales.” The American papers are making great capital out of the discoveries 
of tinin Dakotaand elsewhere. The advocates of an increased duty on tin- 
plates pretend to believe that the great barrier preventing Americans com- 
peting against Welsh makers has been the want of tin deposits in the States. 
Now they assert that tin mines have been opened, and this settles the whole 
question. It is true that we have tin mines in Devon and Cornwall, but the 
value of the metal obtained does not average one million sterling yearly, and 
we import tin—foreign tin—to the value of three millions sterling annually, 
though one-half of the foreign tin arriving here is re-exported. The Protec- 
tionists wish the American people to believe that tin-plates are but block 
tin rolled into sheets,\instead of iron sheets dipped in tin. The small percent- 
age of tin which goes to make a tin-plate may be estimated from the fact that 
to day tin is worth £90 a ton, and tin-plates are selling at £14 a ton. The dis- 
coveries of tin in Dakota, and the block of tin being exhibited at the offices of 
the American Tinned Plate Association are, we fancy, “ bunkum.” 


We shall see ere long what the Black Hills discoveries amount 
to. Inthe meantime, we would have the /ron and Steel Trades Jour- 
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believe, or such knaves as to cause others to believe, that “ tin-plates 
are but block tin rolled into sheets, instead of iron sheets dipped in 
tin.” No departmental decision has been the subject of more wide- 
spread discussion and criticism than that of Secretary Fessenden, in 
which this heresy was first promulgated, in the interest of New York 
importers. No stronger effort has been made in the discussion of the 
question by the Protectionists than to disabuse the public mind of 
the notion that tin-plates were, in reality, not tin-plates, but tinned 
plates. In evidence of this we point to the fact that the most active 
organization for the establishment of a tin-plate industry in the 
United States is the American 77xved Plate Association. The /Jour- 
nal is wrong again. 





“ DON’T TRIFLE WITH EDGE TOOLS.” 

The hardware trade seems to have fairly locked horns with the 
axe and tool trust. Coincident with the organization of the American 
Axe and Tool Company came an advance of prices amounting to 40 
per cent. over rates previously prevailing, with the intimation that a 
further advance of 10 per cent. would probably soon follow. The 
result of this movement is thus set forth by the /ron Age: 

This condition of things is having its natural effect in suggesting to 
houses the feasibility of obtaining goods from outside sources. There are 
accordingly rumors current of the resuscitation of old works, the establish- 
ment of new plants and of the entrance into the market of a large steel forg- 
ing concern witha line of axes.) The names of prominent jobbing houses are 
connected more or less indirectly with some of these prospective enterprises, 
and, as indicating the feeling, it is to be noted that the W. Bingham Company, 
Cleveland, O., have already issued a circular announcing that they have made 
arrangements for non-monopoly axes, which will be sold with a full warranty, 
and, in connection with this announcement, the suggestion is made that their 
customers await definite advices before placing their orders elsewhere. The 
policy of the American Axe and Tool Company in closing some of the works 
tends also to encourage the establishment of new factories, as not only are 
skilled axe makers thus put adrift, but competent superintendents and other 
master workmen who are solicitous of being concerned in the establishment 
of a new axe plant. 

To what extent this movement will go is, of course, hard to pre- 
dict, but it may be said that the general feeling in the hardware 
trade is indicative of a determination to make a fight on the main 
issue of lower prices. ‘Two factors remain to be noticed, however, 
that may deter a general movement in the direction of establishing 
‘‘anti-monopoly”’ plants, viz.; the natural disinclination of capital 
to go into a fight against a compact and strongly entrenched organiz- 
ation, and the general belief that the present prices cannot be long 
maintained. The whole situation is one of widespread interest to the 
trade. 


‘“ TRADE FOLLOWS THE FLAG.” 

We note the following item in a foreign exchange: ‘ Sir John 

‘Lubbock, the great London banker, at the annual meeting, this 

month, of the London Chamber of Commerce, drew attention to the 
‘fact that more than half the ships on the ocean were carrying the 
‘British flag. Looking at the shipping which passed through the 
Suez Canal, as a test, it was found that in 1889, of 6,800,000 tons, 
‘" 5,400,000 were British, while out of 3,400 vessels 2,000 were British. 
‘ Pleasant reminders, such as these, of the old truth that /rvade follows 
‘ the flag, come at the right time, at the opening of the second quarter 
‘of the year.” 

On referring to Oldham’s Statistical Chart of Tonnage and Com- 
merce, we see that the value of British imports and exports in 1889 
amounted to no less a sum than $3,376,514,000, whilst our total for 
the same period was only $1,487,533,027. If further proof were 
needed of the necessity—the immediate necessity—for assisting and 
protecting our foreign shipping we may point out that last year the 
freight tonnage that passed through the St. Mary’s Falls Canal aggre- 
gated 6,932,203 tons. 





THE very interesting statistics of Southern banking interests, 
recently published by the J/anu/acturers’ Record, Baltimore, have 
been put in pamphlet form by Mr. R. H. Edmonds, editor, and vari- 
ous valuable statistics added. Mr. Edmonds is doing invaluable 
service to the South. 





THE new tariff bill has so many good features that the one or 
two inconsistencies stand out in bold relief. For instance, the 
rem val of the duty on nickel ores. It looksas ifthere were a job in 
this. Can any Ohio investors in Canadian mineral lands answer ? 


|.\PER reports regarding the embarrassment of the Moss Bay 
Hematite Iron and Steel Company, Limited, of England, are to the 
effect that it has gone into liquidation. Its American enterprises (in 
Washington) are reported: progressing favorably, however. 








SOME OBSERVATIONS ON THE_ TINNED PLATE QUESTION. 





Under the head of ‘“‘ Monopolies, Real and Unreal,” the American Artisan 
(Chicago) of April 19, gives vent to his feelings as follows: 

The proposed tariff tax of 2.2 cents per pound on imported tin-plates has 
given an opportunity for a vast amount of misinformation in regard to the 
manufacture of this useful metal and the economic questions involved in 
the closing of our gates against the foreign product. Individuals whose 
knowledge in relation to tin-plate is circumscribed to their acquaintance 
with the family wash-boiler, do not hesitate to pose as public teachers and 
assume to enlighten their denser fellows. Taking their cue from the 
Pennsylvania and Chicago adventurers who havea “sinch” upon promising 
mining property in the Dakotas, the section of the press which supports the 
“grab” policy of the monopolists has not hesitated to distort facts in order 
to mislead the public, and thus make the operation of robbing them one 
less easily detected., It would require the services of a literary Hercules 
to combat these misstatements in detail. It may, however, serve a good 
purpose to point out a few of them. Zhe /ron Trade Revicw, an out-and-out 
protection publication, in its issue of March 20th, labors to show that the 
Welsh tin-plate industry is one of the greatest monopolies of the day, quot- 
ing, in support of its assertion, the fact that the production of tin-plate is in 
the hands of only forty-five “ actual owners” of tin-plate mills. Says our con- 
temporary : 

“Brought face to face with the fact that the customer, who has been tak- 
ing nine-tenths of their annual product, proposes to go in the same line of 
manufacture himself, and even now suffering from the effects of over-produc- 
tion, so that a radical restriction in output is seriously considered, our trans- 
atlantic friends look out upon the probable course ofjtrade in 1890 and 1891 
with anything but pleasant anticipations.” 

This, of course, is true. What would be the position and state of mind o1 
our contemporary in case a body of individuals started an opposition iron 
journal in, say, Washington, D. C., where funds are abundant—first taking the 
precaution to lock up the present patrons of our esteemed and amiable con- 
temporary in their homes, so that they could neither bask in the light of its 
counsel nor make their yearly remittances? Would its management not have 
something of a fellow-feeling for others in similar straits? If the present 
tariff bill becomes a law, this will be the position of the Welsh tin-plate man- 
ufacturer. He cannot make his product to-day and sell it at a living profit at 
ruling prices. Values of raw materials have risen, wages have increased and, 
although his mills are situated amid the rich Welsh hills, with their treasures 
of coal, the native manufacturer finds himself ground beneath the nether 
millstone. To add to the difficulties of the situation, new mills have been 
built and started, without regard to the conditions of demand and supply. 
The inevitable consequences have followed this blind adherence to the prac- 
tice of his fathers, which is the Welshman’s industrial rule of faith. To say, 
however, that the trade is a monopoly is simply to misstate the situa- 
tion. We make the announcement with due estimate of its force. But, lest 
we may be accused of quoting partially for our own purposes, let us give our 
contemporary’s words “according to the indictment.” Here they are: 

“It will be a matter of some surprise, on this side of the water, to learn 
that, although there are 500 mills engaged in the production of this annual 
output of six hundred thousand tons of tinned plates, these mills being owned, 
nominally by eighty or ninety different firms, the actual owners may be 
reduced to about forty-five, showing a monopoly which, located in this country, 
would have furnished the free trade theorists a never-ending theme of reitera- 
tion against the evils of a protective system.” 

According to Webster, for whose scholarship we have the most profound 
respect, the word “monopoly” means “the sole power of dealing in any 
species of goods, or of dealing with a country or market, obtained either by 
engrossing the articles in market by purchase or by a /icense from govern- 
ment; sole permission and power to deal; exclusive command or possession.” 
Now under none of these various heads can the Welsh tin-plate maker be 
justly condemned. He is in the business for the reason that his father was 
before him, and because he knows how to make tin-plate better than any 
other man in the world. In addition to this the business has been a profitable 
one, hence outsiders have ventured into it, thus increasing the supply to an 
unprofitable extent. Welsh industry is not subsidized by the English govern- 
ment either in this or any other manufacturing line. Anybody—even our con- 
temporary were he so disposed—could set up his plant and put his wares upon 
the market if his experience and capital were sufficient to make the venture 
appear a paying one. The English government does not make a practice of 
doling out charity in the shape of bonuses and extra taxation to help establish 
and sustain classes and cliques, whose purpose is to enact the tithe-gatherer 
under the guise of a “developer” of their country’s resources. Hence the 
Welsh tin-plate industry is in no sense a monopoly, the manufacturers of no 
other country being shut out out by an insurmountable wall. 

As we have said, the proposed McKinley bill will either partially or 
wholly shut out the Welshman from our markets—or perhaps we should 
say, the enhanced duty will offer an excuse for a still further twist of the 
screw which will, unless the people awake from their slumber, ultimately 
result inthis. Then we shall have a monopoly indeed--one which agrees with 
all the conditions “laid down in the bond”’; a fit associate for its predecessors 
of similar ilk, the government-fed monstrosities which have absorbed the 
labor and earnings of the people, and whose defenders now pose as conserva- 
tors of the public weal and sole pilots of the Nation’s destiny. 


AN article of timely interest in May /7ppincof?’s is ‘ Subsieies and Ship- 
ping,” by Henry W. Raymond. This is a powerful plea for subsidies for our 
merchant marine. Mr. Raymond points out that all nations who are leaders 
of commerce grant subsidies to their shipping, and argues that in order to 
compete successfully with foreign nations, we must adopt their methods, 
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IRON AND STEEL MANUFACTURE IN FRANCE. 





A most interesting paper was presented by Professor S. Jordan, of Paris, 
at the recent meeting of the British Iron and Steel Institute in that city, in 
which he shows the progress made in the manufacture of iron and steel 
between the years 1877 and 1887, the latter being the last returned in the 
official statistics. 

From acommercial point of view, the statistics of France are not of 
great interest to us, since we neither import nor export iron and steel in any 
great quantity to or from that country, nor do we meet French competition 
seriously in other markets; but we cannot afford to neglect the progress 
France is making in the technical details of the manufacture. The French 
seem to devote more attention than either our British friends or ourselves to 
scientific research in connection with manufacture, and, as the president of 
the Iron and Steel Institute said in his address at Paris, the French chemists 
have rendered great service, not only to their own native industry, but to the 
world at large. From this point of view, we propose to note a few extracts 
from Professor Jordan’s paper which show differences between French and 
American practice. 

Coke.—Coke is now produced in France almost only in the improved 
coke ovens, called Belgian, of the Imet, Coppie or other analogous systems, in 
which the coal is introduced through hoppers placed in the arched ceiling of 
long rectangular and horizontal chambers or vaults, open at both ends, and 
the extraction of the coke is effected by means of mechanical pushing rams. 
The vertical Appolt ovens are not now much in use. The obsolete beehive 
ovens are used only at one or two collieries, but their products are not used 
for blast furnaces, and are only used for foundry purposes. 

As the beehive oven is in almost universal use in this country, the knowl- 
edge that it is obsolete in France is something of a surprise. Is the French- 
man more progressive than the Yankee, or is there such a difference in the 
coal of the two countries that the beehive oven is best for one, and the 
Belgian for the other ? 

The small coals carbonized are seldom of only one origin. The coke 
makers rather try to make economical mixtures by associating the dearer 
coking coals with the largest possible proportion of the cheaper non-coking 
coals, so as to come as near as possible to the limit of the property of coking. 
These mixtures are made with great care by means of various apparatus. The 
coke makers have in that way been able to notably lessen the cost of produc- 
tion of coke, owing to the use of the Coppie and other ovens which produce 
good coke with coals that would not cake in the beehive ovens. 

This is in strong contrast to the American system. We do not think our 
own coke makers have made any serious attempt to reduce the cost of coke 
making, unless the importation of cheap Hungarian labor can be called such 
an attempt. 

The application of coke ovens to the production of tar and ammoniacal 
salts, has found a place in some collieries, but commercial circumstances have 
not favored the extension of the manufacture of by-products. The quality of 
the French coal does not suit this special industry of by-products so well as 
the English or German coals. 

Pig [ron.—The production of coke pig iron increased in ten years from 
1,372,000 to 1,547,000 tons of 1,000 kilos, while the number of furnaces 
decreased from 133 to 84. The charcoal pig iron production decreased from 
80,000 to 12,000 tons of 1,000 kilos, and the number of blast furnaces from 84 to 
12, the industry being now quite unimportant. This is a contrast to the con- 
dition in the United States, where the production of charcoal pig is still 
increasing, although slowly in comparison with coke iron. 

The Rollet Process Some of the iron works in the Loire region are using 
for the production of superior iron and steel with ordinary pig, a special 
refining process (Rollet’s process). It consists in melting the pig with an 
extra-basic slag, obtained by means of fluor spar and limestone. The melting 
is effected in a basic-lined or water-jacketed cupola furnace blown by hot 
blast. The pig iron is thus purified by the removal of the greater part of its 
sulphur, and of acertain part of its ‘phosphorus. The fired metal is some- 
times cheaper than the pure pig made with manganiferous foreign ores. 

Silico-Spiegel, etc.—The St. Louis Marseilles Iron Works exhibited at the 
Paris exhibition an interesting set of products, superior spiegeleisen and 
ferro-manganese (up to 87 per cent. manganese), silico-spiegel (up to 14 per 
cent. silicon), ferro-silicon (up to 14 per cent. silicon) and ferro-chromium (up 
to 65 per cent. chromium). The Tamaris and the Beaucaire furnaces also 
exhibited ferro-chromium. 

Puddled Iron and Steel.—In the United States, in spite of the enormous 
increase in the production of steel and the prediction for many years past 
that it would drive puddled iron out of existence, the production of wrought 
iron still continues, and there was more of it made in the year 1888 than in 
any preceding year. In France, however, iron is getting worsted in the 
struggle, and its production is decreasing. The following figures tell the 
story: 









1877. 1887. 
Number of puddling furnaces iron)... 995 637 
Number of puddling furnaces (steel). 5! 35 
Number of open fires (iron 243 53 
Number of open fires (steel) 6 5 

‘ ‘ H Tons Tons. 

WeOduction OF MUAGleA BOB siccececesscescsesoccasdensencsesacesesss 821,005 617 997 
Production of charcoal refimed irom.............seceeeeeeeeeees 63,487 16,864 
Production of puddled and refined steel...............se0008 20,273 12,522 


The use of double-puddling furnaces is becoming more extended, some 
being adapted to receive as much as 500 kilogrammes (1,102 pounds). 
Mechanical puddling is not much used. There are, however, some furnaces 
provided with mechanical or automatic stirrers, or rabbles, as well as some 
furnaces with round revolving hearths, such as the Pernot system, and also 
some rotating furnaces of the Bouvard system for the making of superior 
puddled iron to be melted in the open hearth. 

Bessemer Steel.—The figures for 1887 show twenty-eight converters active, 





with a total output of 324,900 tons. Of this it is estimated that 143,000 tons 
were basic steel. The new steel works established during the last ten years 
have been located in the close neighborhood of seaports, so as to receive 
Spanish and Algerian ores by sea, and avoid railway freights. The same ten- 
dency to locate near the seacoast is observed in England. 

The Longevy steel works make from 250 to 300 tons of basic steel per day 
with their own pig, the analysis of which is as follows: 








White iron. Mottledircn. 
Per cent. Per cent. 
Manganese I 50 2 00 
Carbon... 3.00 3.20 
Silicon.... + 0.20 0.35 
NE isi ghicvns sctunetenstupaRenceeinhisastearstbesis bn sbersupnecnedebngusesens 0.04 0.02 
PROSPROTUS, oocccsccicsscnvereaccssesecsevcesconssccossecsscoseccsesesnesonees 2.00 2.20 


They produce especially extra soft steels for making wire, nails, etc., the 
breaking strain of which is less than 50,000 pounds per square inch, with an 
elongation of more than 27 per cent. Its composition is as follows: 


Per cent. 
CATION: co viccssevcccesissssenvccssssonsasbeons Sos cécesentnvsscendosssunsnonsotsusssyeudunsects 0.08 
DEG MBAMORC 0.00. crecerccccccrccccccccsccncese sccceesccsensevencsesesteconsocesensesecseens 0.25 to 0.30 
PROSPHOSUG, 002...0ccccocceensessscosceeccccsvevacesccnvecvcceveenesosesesescecacsvenesooss 0.03 to 0.05 


Open-Hearth Steel.—There were 69 open-hearth furnaces at work in 1887, 
which produced 143,764 tons. The size of the furnace has steadily increased 
since its first introduction. Instead of the three to four-ton furnaces first 
used, ten-ton, twenty-ton and even, as in some steel works of the Loire dis- 
trict, thirty-five-ton furnaces can now be found. The majority are of the fixed 
type, the so-called Siemens-Martin furnace. In two or three works only can 
the Pernot furnaces be found, with a revolving circular basin or hollow hearth, 
or the Batho furnace, with round hearth, supported by an iron plate fill under- 
neath, and round regenerators with plate iron casing, placed laterally and 
above ground. All these furnaces are treated by generator gas. Water gas 
and petroleum have not yet been tried for the purpose. The number of casts 
in twenty-four hours varies, according to the different works and types of fur- 
naces, between two and four. 

The nature of the lining varies in the different works. Sometimes it is 
acid, that is, made with sand, gauester or silicious puddle; sometimes it is 
basic, that is made with magnesia brick or puddle, or with dolomitic bricks 
and blocks; at other times the lining is neutral, that is, made with chrome 
ore, according to the Valton-Remaury process. When the lining is made 
with chrome ore, Messrs. Valton and Remaury state that material is taken 
from the lining, either by the molten metal or by the slag, so that no corro- 
sion takes place, and it becomes possible to act on the metal either by scraps, 
or by ores, or by various agents, in such a manner as to effect a complete 
dephosphorization, and to produce various descriptions of steel. 

The dephosphorizing mode of working, properly so called, that is, the 
conversion of truly phosphoric pigs into cast steel by the open-hearth 
process, is not yet much used in France. This description of pig iron is 
sooner dephosphorized in the Bessemer converter. On the other hand, the 
basic or neutral lining is used for making open-hearth steel with ordinary pig 
and scrap—not free enough from phosphorus to yield good steel on an acid 
lining, and too low in phosphorus to be worked in the basic converter. Some 
of them are even working pure pig and scrap upon basic and neutral hearths, 
and produce soft and extra soft steels of very high quality, these steels being, 
besides, either simply carbon steels or steels into whose composition enter 
silicon, manganese and chrome. 

At the exhibition, there were shown a I0o-ton ingot by the St. Chamond 
works, and an 86-ton ingot by the works of the Marrel Brothers. 

The output has increased but slightly during the ten years. Crucibles are 
not only employed for producing tool cast steel by the fusion of blister steel, 
or for making homogeneous iron by the fusion of pig iron with malleable 
iron. It has now taken a prominent place in the manufacture of the new 
steels, in which several substances beside carbon are alloyed with iron. 





The Mineral Resources ot Persia, 

Perhaps the very best authority on the subject is General A. Houtum 
Schindler, who served the Shah for a great many years, and who is now acting 
as Inspector General of Mines for the Imperial Bank. He has repeatedly 
traveled through the mining districts of Persia, and many of his reports on 
the subject have been published by the Vienna Geological Institute. The 
four most valuable minerals in the country are coal, iron, copper and lead, 
while it has been ascertained that there are large deposits of the purest 
petroleum in Southwest Persia. In the north of Persia a coal field of great 
extent has been proved to exist in the neighborhood of Teheran. The coal 
has been tested, and experts affirm that it will bear comparison not unfavor- 
ably with the best English coal. Another coal field of excellent quality has 
more recently been discovered in the Gisakim Hills, less than fifty miles from 
Bushire. English coal at that port sells at an average price of 43. 4d. per ton, 
and it is computed that Persian coal could be sold there, leaving a large profit 
to the exploiters, for little more than half that price. The total area covered 
by the coal fields of Persia is believed to be very vast, but the value of even 
those that have been named is really immense, and must contribute greatly 
towards the national development of the country. Nor are the iron mines less 
promising than coal. Those in the vicinity of Teheran are very rich, the ore 
containing about 70 per cent. of metal, and they are situate within half a mile 
of the coal field. Iron does not seem confined to the one spot, as General 
Schindler stated some time ago that iron and coal occur in juxtaposition 
throughout the hills skirting the road from the capital to Kazvin, or even 
further west. Much of the Persian iron is noted as containing hardly any 
sulphur and no phosphorus. 





THE May Wide Awake opens with a portrait of the author of “ The Heir 
of Redclyffe” and “The Daisy Chain,” Miss Charlotte M. Yonge. The illus- 
trated papers are very interesting; “The Aprons of Paris,” by Josephine 
Jenkins, is illustrated by Henry Bacon, and “The Upper Ten,” by Eleanor 
Lewis, has a dozen “taking” pictures from prints and photographs, 





Pan ee ne a ee 









, the 
th an 


1887, 
>ased 
first 
> dis- 
fixed 
y can 
‘arth, 
nder- 
r and 
Tr gas 
casts 
f fur- 


s it is 

it is 
ricks 
rome 
made 
taken 
‘orro- 
Sraps, 
iplete 


s, the 
earth 
ron is 
d, the 
ry pig 
n acid 
Some 
arths, 
eing, 
enter 


mond 


es are 
steel, 
leable 
e new 


yutuim 
acting 
atedly 
ts on 
The 
lead, 
ourest 
great 
* coal 
favor- 
ty has 
; from 
ar ton, 
profit 
yvered 
f even 
reatly 
es less 
le ore 
a mile 
eneral 
sition 
r even 
ly any 


e Heir 
2 illus- 
»phine 
leanor 














*Tep IRON “TRApDP ReEvIEw. 5 








DUPLEX ROTARY ENGINE. 





The accompanying cut represents an interior view of the Duplex Rotary 
Engine, invented and patented by Messrs. Meyer, Kiehl and Grant. The in- 
side wheel represents the cylinder, and the letter E, the stationary abutment; 
which is the same as the head of the piston engine. The letter F represents 
the pistons or cut-off, these are operated by astationary cam. This stationary 
cam moves the pistons out and in under the stationary abutment. The steam 
chest on top of engine contains the slide valve, same as shown on cut, which is 
operated by a lever to start, reverse or stop engine, and also answers the pur- 
poses of an exhaust under slide valve, as in an ordinary piston engine. The 
steam enters the engine on both sides alike, which equalizes the pressure. 
The inventors claim for the same, an economy of steam, which the measure- 
ment show they get. 

In this engine as is demonstrated in cut, the steam entering through the 
port is confined in the steam chamber. This chamber being toward the outer 
end of the inside wheel, gives the steam a leverage which is an increase of 
power ; the steam is carried entirely around in this chamber and cut off by the 
four pistons, giving it a clear and distinct cut off, as in straight line piston 
engines. The engine is really the piston engine putin a rotary movement. 
In view of the fact that the electric power has come more in constant use, the 
demand for high speed engines has been materially increased. 

The best mechanical experts and engineers have conceded the fact that 
the rotary engine, on account ofits continuous motion and steady pressure, 
would be by far the best engine for all high speed purposes. A vast number 
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of rotary engines have been from time to time invented, which have proven un- 
satisfactory, because of the excessive consumption of steam and their liability 
to wear out soon. The obstacles are all overcome in the Duplex Rotary En- 
gine, the parts within being so compact that nothing can become displaced or 
disarranged. The construction of this engine is on entirely new principles, 
the inventors having discarded every feature that might lead into the beaten 
paths of others who have gone before. There is no point in its design that 
cannot be fully indorsed, nor are there any engines of the class in which the 
Strain and friction are so well resisted. The endurance of the working parts 


are so well secured and the power obtained in so direct and simple manner. 
These engines will be built of various capacities, ranging from 1 horse-power 
to 1,000 and over, as may be desired. They can be adapted for all work where 


Power is required for marine, railroad or stationary purposes. The motive 
power can be utilized by steam, water or compressed air. 

The leading engineers of Chicago, and those from a distance, who have 
studied and carefully examined the working parts of the engine and the 
method of its application of power, pronounce it the best and most practical 


rotary engine ever invented and put into successful operation. One of the en- 
39 is doing successful work at the exposition building running arc electric 
ynamo, 


y Manufactured by the Duplex Rotary Engine Co., room 5, Grand Pa- 
Cie Hotel, Chicago, Ill. 





“ippincott’s Magazine is showing remarkable enterprise in securing all 
the greatest novelists at home and abroad to contribute to its pages. The 








May number contains a novelette by Bret Harte, entitled “ A Sappho of Green 
Springs.” That Mr. Harte’s residence abroad has not dulled his genius for 
depicting Western scenes and character is abundantly proven by his latest 
story, which is one of the brightest and cleverest products of his brilliant pen. 





IRON MINING IN CANADA. 





We have received from Mr. T. D. Ledyard, of Toronto, a letter enclosing 
a communication which he recently sent to the Toronto G/ode, in answer to 
the Canadian Manufacturer, regarding the wages of Canadian iron miners. 
In commenting upon this communication, Mr. Ledyard says that it will 
“serve as an answer to the assertion of the Engineering and Mining Journal 
in stating that the wages of iron miners in Canada were higher than those of 
American miners, while, as a matter of fact, they are much less.” We fail, 
however, to see that Mr. Ledyard makes his point in the communication in 
question. While it is doubtless true that mining has been done in Canada at 
the low cost of $1 per ton, even Mr. Ledyard will have to admit that, with the 
conditions of Lake Superior mines paralleled in Canada, the above rate could 
not be maintained a single day. It is very easy to figure low costs when a 
mine is first opened up; the real business of mining commences, however, 
after the operations have been carried on to an extent that calls for expensive 
plants of air compressors, pumping machinery, hoisting appliances, etc., and 
where the work is mainly far underground. We cannot believe that Mr. Led- 
yard is not informed as to these points of difference, yet we do not recall a 
single instance, in any of his newspaper letters, where he has taken up and 
candidly considered this essential feature of the case. If the argument for 
reciprocity rests upon no stronger argumentative foundation than this, it 
does not appear to be worthy of serious consideration.—[Cleveland Iron ‘Trade 
Review. 

We request the attention of Canadian workmen, particularly those who 
may think of engaging in iron mining, to the above. Mr. Ledyard desires to 
make the impression upon the minds of American users of iron ore that if 
reciprocity prevailed between Canada and the United States, so that he could 
send the ores from his Peterboro’ mine into the United States free of duty, he 
could sell them to American furnaces at very much lower prices than he can 
do now. He boasts to 7he /ron Trade Review that, as a matter of fact, the 
wages of Canadian iron miners are now much less than the wages of American 
miners, and that under reciprocity they would be still further lowered. The 
Toronto Globe agrees with Mr. Ledyard in this; and the exceedingly small 
pay they promise Canadian miners is what they call “ good wages.” Mr. Led- 
yard’s racket won’t work. 





Against Cast Steel Guns. 

A Washington dispatch says: At last the authorities of the Navy Depart- 
ment seem about to arrive atsome conclusion in regard to the open hearth steel 
cast gun made at the Thurlow Works, in Chester county, Pa., and whose test 
at Annapolis followed the disastrous trial of the Hainesworth (of Pittsburgh 
Bessemer steel cast gun. It will be remembered that the Thurlow gun stood 
the statutory test of 10 rounds without bursting, but that it showed an expan- 
sion, a very small fraction greater than the expansion of a “built-up” gun 
after a similiar test. 

The question then arose whether the gun was a serviceable one within 
the meaning of the law, and the decision of this question hung fire during the 
latter part of the Whitney administration of naval affairs, and up to this time 
under the Tracy administration. A day or two ago the officials at the Anna- 
polis Proving Ground were instructed by telegraph to give the gun a further 
test of ten rounds. This was done, and the cast gun again refused to burst 
but it showed an expansion nearly double the former expansion, and several 
new and serious flaws developed. 

The Chief of the Bureau of Ordnance thereupon decided to report unfavor- 
ably to acceptance of the gun, and this report was sent to the Secretary of the 
Navy. If the Secretary approves the report it will then be urged by the 
Thurlow people that a decision must, under the law, have been made after the 
statutory test of ten rounds, and not after 20 rounds, and that if the Depart- 
ment could not truthfully say after the statutory test that the gun was not 
serviceable, then the makers should have the $5,000 and upward provided by 
act of Congress. 

The interesting question to naval authorities is how much more will the 
gun stand? And there is a general desire to have it proven to the point of 
bursting. The endurance of the casting has been a surprise in naval circles, 
and, though this gun failed, confidence in the possibility of making a suc 
cessful cast gun has been vastly strengthened. 

The Thurlow people themselves say that this gun was tempered too soft, 
and that they have no doubt that cast guns could be made a success with a 
little experimenting, properly encouraged by Congress. They think, how- 
ever, that they should have been paid for the gun under discussion, but there 
is little doubt now that Secretary Tracy will approve the report of the Chief of 
Ordnance. 





For Building Steel Ships at New Bedford. 

A company has been formed with a large capital to establish a plant in 
New Bedford, Mass., for building iron and steel sailing and steam-ships. The 
proposed vessels are to be of large carrying capacity, fitted with all the 
modern improvements. They will be specially adapted to carry American 
products to all parts of the world at a low rate of freight. This company is 
ready to begin operations as soon as the Farquhar Subsidy bill for American 
ships becomes a law. 





AN alloy that expands in cooling, and is suitable for repairing cracks in 
cast iron, is made with nine parts of lead, two of antimony and one of bis- 
muth. 



































































































THE MAGNITUDE OF OUR LAKE COMMERCE. 





In his able argument before the Committee on Commerce of the United 
States Senate, February 4 and 5, 1890, (just published in pamphlet form) in 
opposition to the bridging of the Detroit River, Hon. George H. Ely made the 
following almost startling comparisons: 

The number and tonnage of sailing and steam vessels on the northern 
lakes, June 30, 1889, as reported by the Commisioner of Navigation, was as 
follows : 


Sail, 1,285 vessels. Registered tonnage, 325,082 tons. 
Steam, 1,455 “ " . 575307 


«a 


2,740 900,389 

This is an increase in registered tonnage on the northern lakes, in ten 
years, of 310,287 tons, although a decrease in the number of the vessels on the 
register of 303; the size and carrying capacity having enormously increased. 

What, now, was the work of this great fleet in 1889, including thirty 
Canadian steamers and twenty-one Canadian sail vessels, with carrying 
capacity of 33,500 tons, engaged exclusively in trade through the Detroit 
river? The carrying capacity of sailing vessels is known to be not less than 
go per cent., above the register; of steam vessels, 50 per cent., above. 

At Sault Ste. Marie lock only, on the entire lakes, is there an official record 
kept of the tonnage moving past any given locality. Estimates must be relied 
upon for the Detroit river movement. Fortunately, from well-known data, a 
close approximation to accuracy can be reached. 


























Register. Carrying Capacity. 
Tons. Tons. 
WN PINS Bos cxccecccacccnsosscecseacincoeesteses Kebeeyss 325,082 
Pe BS Be isas iss sienitstnccsisiesecicissiacancisns 292,574 
= 617,656 
Deduct ,\, of this carrying capacity as not en- 
gaged in traffic through Detroit river, and 
for short trips in: TuaIDEL...66555555<6635c00cceseece00s 30,882 
596,774 
MTEL, TASS WRB IEIGs cocisecsscsacestensrvesesschsssesaccssescs 575,307 
SE SP ocak sn iicianscnisesssensissssonsciconsns 287,653 
862,960 
Deduct ,|; as not engaged in traffic through 
Detroit river, and for short trips in lumber... 43,148 
819,812 
American sail and steam, Joaded once in tons..... 1,406,586 
Canadian steam. 
TAsty STEMIETE, CADBCILY 056 5050.<0<cccesecccesesseneeee 20,300 
DOAUCUINE wy BE BDOVE voice cis ccciseseecsciecsesacess 1,015 
19,285 
Canadian sail. 
Twenty-one vessels, capacity................0.::ce0e 13,200 
ee ee eee eee 660 
12,540 
Canadian sail and steam, loaded once in tons, 31,825 





American sail vessels will average 12 round trips per sea- 

son. Deducting 2 roundtrips (4 cargoes) for occasionally going 

“light,” or with parts of cargoes, the season's tonnage would 

WW Si COLOR. OF IA. BO GR on coca cen ce nnnceas cc scacncceecesessaessneseussens 11,735,480 tons. 
American steam vessels will average in aseason not less 

than 15 round trips. Deducting 2 round trips (4 cargoes) for 

occasionally going “light,” or with parts of cargoes, the sea- 

son’s tonnage would be 26 cargoes, 819,812 XK 26 —..............0005 21,315,112 tons. 
Canadian sail, 21 vessels, engaged in trade through Detroit 

river, with 12,540 tons capacity, the season’s business would be 

18 cargoes, 
Canadian steam, 30 vessels engaged in trade through 

Detroit river, with 19,285 toms capacity, the season’s business 

UGORTA TE TUR AS ORO E Wa gg occ asin ks nai dn ace casicotassdeuaee de ecainsdecko sac ins oeoas 385,700 tons. 
Add, now, for the lumber shipmehts, not included in 

above, the following: 
The shipments of lumber were, in 1889: 


225,720 tons. 


SS POCO IAD LOCO RECRE ET TTT RO CET OE TET OT 432,000,000 feet. 
CieRAe BA AT, SOO vic cccscccscecesacccdccdencavcdancs 210,000,000 
DB sens cs osensassccovisncsesnnnss conten sessoonsnsaseonses 1 50,000,000 
Tawas, Black River and Cheboygan.......... 250,000,000 


[ ,042,000,000 
Deduct 4 per cent. as not passing Detroit... 52,100,000 
9 9,900,000 
The shipments of lumber in 1889 through 

the lock at the Sault were 315,554,000 feet. 

70 per cent. of this passed Detroit river — 220,887,000 
1,210,787,000 feet 2,421,574 tons. 
For forest products, logs, telegraph poles, 


etc., other than lumber, add............ 120,000 





36,203,586 tons. 

Comment upon this comparison of railroad and water-way tonnage is not 
needed. The facts are the demonstration. 

The lake tonnage movement, then, fairly estimated, through the Detroit 

river in the 234 days of navigation in 1889, was twelve times greater than that 

of the railroads centering at Detroit over it during the 365 days of 1889—36,- 
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203,606 tons against 3,430 242 tons! But these calculations of tonnage have 
corroboration from other and independent sources. 

Iron ore is one of the great products moved on the water-way. That pro- 
duction has more than doubled during the last six yeara. 


It was, in round numbers, in 1884............... 2,900,000 gross tons. 
si rs i EOE in cvenveswess 3,500,0c0—* + 
= > . ROMO ssussansvacies 4 300,0co. Ol“ os 
+ " . BUS ve seeriecnsacey 700,000 +“ 4 
ie . z LO sn issesetavews 5,040,cco— . 
"7 oe i ho! Seer 7,000,000 “ Me 


Of last year’s ore production, over 5,250,000 tons passed through the 
Detroit river. The production of 1890 will be 9,000,000 tons. One-half of the 
total pig iron production of the country comes from Lake Superior ore. 
The traffic through the Sault Ste. Marie canal, the great bulk of which 
passes through the Detroit river, has been since 1881, as follows: 


EAS TERE FORE Were do eoe sae vk ss deseanadecde caver teseseatvcneees 2,029 coo tons. 
= AY le MEMMAT Esty Seco eu eoaMen ne Os suse ns onde ees Mouse 2,267,000 ‘S 

«é = WP. EMME Seu nsGeR adds shaceeeracuncete detente teevteaey 2,874. 000 “ 

“ Pe TIMED sai ecu tew ks cute aruicicxsuaeass ce hashasdenyeones 3,256.0co “ 

= _ St MED cena dete caetsnne ss ton cedeendeveusee we ieawice 4 527,000 “ 
sia = SY LR Pesca tupelnde tastes seereeacs Ceeeeeecwaaehesese 5.494000 “ 

oF SY . MMMM cach wide cues otoredu swan sulSavaaes cn Beenteube 6.932.000 “ 

Ft OUMEORE  OOOO oooe Sve cs kohcca en vheces veccesserseeeeets 7,516,000 “ 


The value of the property moved through the canal (official statement) 
since 1884 has been: 


BOR evento 8s scene cealedivshsG Pa vedwocsPoaiwivines wisetewacteiassawenasiuenss $53,413,472.13 
WS avis ns eesn saw beatawchuu ees sepsuebceweawnanseawenstaesesedsseseddads 69,080,071 95 
eee ots, tc wae haat do coeds Jiaadunaagebdedos naw sumewsuwsevocsSeessaengadais 79,031,757-78 
emer Sassen sacsa a ew k ven hvees Sues youguhvaeasenanwnasiecnevuebessasoreorens $2,156,019 97 
BD ae wees cae as ot Cwawasicavass Seampagduvenck ss Sebacacslensde ash Wee eees 83,732,527-.15 


The number of vessels locked through in the 234 days of 1889 was 9,579. 

Of the 48,640,272 registered tons passing the Sault from the opening, 
thirty-four years ago, 29,797,871 registered tons have passed during the /as/ 
eight years. 

These figures—amazing as they are—speak for only a single branch of 
this water system. The ratio of increase is no less elsewhere. 

The grand aggregate of the traffic of this continental water-way is to be 
measured only by the growth of the country and by the equipment put afloat 
here to meet its demands. Fortunately, the ship-yards of the lakes are alive 
with preparations for it. ° 

The last issue of the Inland Lloyds’ Register (American craft only) exclud- 
ing a large number of small sail craft and low grade lumber carriers, gives 
the insurable value of 1,974 of the 2,740 vessels on the U.S. Register, at $50,- 
200,800. 

What has been done in the ship-yards of the lakes during the last four 
years will be seen below: 


Capacity. 

Winter of Number Boats. Gross tons. Value. 
EN age se cache na aas eel ye aesawsnies 31 65,750 $4,074,000 
TD TES ook c ropes toad andawesaarneeneans 60 108,525 8,325,000 
BAMA PRD scioikie a sisin ties's ssinioeioa ces saweeasae 59 100,950 7,124,000 
PROMO cose cscccanpaseetaaetasssecets 56 124,750 7,866,000 

206 399,975 $27,398,000 

Turn now fora moment to the difference in the cost of rail and water trans- 
portation. 


The freight charges per ton per mile on 18 trunk railroads of the United 
States in 1887, officially reported, were .974. At the “hearing” at Detroit, 
April, 1889, a representative of the Michigan Central Railroad stated that the 
average rate of that company on through East and West-bound freight per ton 
per mile, for 1888, was five mills. Thisextremely low rate, however, due partly 
also to the competition of the water way, effectually disposes of the persistent 
claim of that company that its business suffers for lack of better facilities for 
transit at the Detroit river. These alleged disabilities certainly donot appear 
in these traffic rates for 1888—about one-half the average rates of the 18 trunk 
lines reported for the same year. 

But compare now this cost of transportation with the cost of movement 
by the water-way. General Poe reports that 6,411,423 tons passed the lock at 
the Sault in 1888. 

This tonnage was carried an average distance of 8069 miles. The aggre. 
gate freight charges on it were $7,883,077.40—the cost being one and one-half 
mills per ton per mile. 

If this amount of tonnage had been moved by rail, at the rate reported by 
the Michigan Central Co. for the same year, viz.: five mills per ton per mile, 
the freight charges on it would have been $26,276,923—a saving to the country 
—distributed in some proportions between the producers and consumers of 
these products—of $18,393,846! 

Some of these products could never have reached their distant markets 
on wheels. No possible rail rates could have moved them. They are 
dependent absolutely on the water-way. As to others, the water-way competi- 
tion has been, and always must be, a powerful factor in reducing and regulat- 
ing rail rates. This saving, however, of $15,393,846 accrued on the Lake 
Superior tonnage alone. 

On the tonnage through the Detroit river, of 1550, as estimated 
— 36,203,606 tons—the freight by rail at five mills per ton per 44,513,646 
ATT ATE EID POON Ss oso 3a 555 5s esac sdsasaheccrscasanserssssessanecseisetencs $148,378,820 
On the same tonnage the treight by the water-way rates—one 
and one-half mills per ton per mile—would have been............. 





- 


A saving in a single year to the producers and consumers of....... $103,865,174 
And yet we talk about bridge piers in such a channel, and at the very spot 
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where the entire traffic of this continental water system concentrates ; where 
the tonnage movement during the season of navigation—seven months and a 
half of the year—is larger, by several million tons, than the total tonnage 
entries and clearances at all the seaports of the United States; where the ton- 
nage movement is larger than that of any harbor or port in the world, or 
through any other channel of commerce in all the world! 

Two generations of our people have contributed the unstinted millions 
that have been poured out to protect, to deepen and to enlarge this highway 
of our internal commerce; to make it what it now is—a mighty instrument 
for cheap transportation. These bridge propositions, purely in the interest of 
individuals and corporations, bring the first thought of obstruction and 
restriction. The story of the water-way is a part of the record of the 
progress of the nation. Its splendid vindication shines through all the 
statistics of population and production along its latitude lines between the 
two oceans. Yet, it has but now crossed the threshold of its great mission. 
The total tonnage entries (registered) in the foreign trade at 

the port of New York forthe year ending June 30, 1889, were 
The total clearances in the foreign trade at the same port for 
CHG BARS POUR es thos cas csaces conse vigsdsessassadasvarissnisssovscecostenes cece 


5.596,821 tons. 


5.454 415 


RENE aaa soce ts cebstasthns sa since cada cake teen seusb daw say Slovoaets teens 53 11,051,236 tons. 
The total tonnage entries at all seaports in the United States 
for the year ending June 30, 1889, WeTe..........cccceeeescseeceeees 13,311,652 tons. 
Total tonnage clearances at all sea-ports in the United States 
were, for the year ending June 30, 1889 ............ cece eee ee eens 13,671,661 
USER cactaaw aerate cosas sens ee ean de eesoaee ce ncttacost Met eteided Lm 26,983,313 tons. 


The total entries at the port of Liverpool for the year ending 


December, 1888, in the foreign trade..................ccccecseceeceeees 5,278,529 tons. 


Total clearances in the foreign trade.............. cc cccececceee eens 4,799.968 
10,078,497 
CORBEWINE < TOL GAIO (DOEIOC oi 55s 825d acksccceSaeecd sothsceeen eee eoedeoene 4,096,703 


BANU faa eee os en's > sos neces Sa nene Shece see Vee ee tr saae vere teeta 
The total entries at the port of London in the foreign trade 
for the year ending December, 1888..................ccseeceeeeeeeeeeee 


14,175,200 tons. 


7,291,825 tons. 


"POUHL CIB ONGCORS « cars soc Cases ccrscaoess shoscets Scene ccaveorererseeetiirs ss tesses 4,618,993 
11,910,818 
Coast Wie. Lor GAIMG SDONIOG 62 oo hccccscciesccssecsensvsrecs svopeaestewewcesne 


75334599 


19,245,417 tons. 

The movement, then, through the Detroit river in 1889, was at least ten 
million tons above the total registered entries and clearances at all the sea- 
ports in the United States. It was three million tons above the combined 
foreign and coastwise registered tonnage of the ports of Liverpool and 
London for the year 1888. 


SOUTHERN STEEL-MAKING. 








It is somewhat wonderful that with the vast quantity of iron ores in the 
Southern States that any ores suitable for the manufacture of pig iron which 
can be converted into Bessemer steel are very rare. We have a great mountain 
area of primitive rocks, which is usually most specially the repository of such 
ores, but as yet there are only a few points where they are known to exist. At 
the same time it must be admitted that that area is comparatively unknown, 
and until very recently was not pierced by any railroad, and that there are 
still large portions of it with no means of access to or from it, except by the 
most common country roads. 

In some of these sections it is known that these ores exist, but the prob- 
able cost of reaching them has overbalanced the desire to do so, or the 
demand for them. Further, the vast quantity of other grades of ores which 
were accessible, and the possibility of making pig iron at a less cost from them, 
created a tendency to utilize what was in sight, rather than search for the 
unknown. The enormous quantity, the many facilities of transportation 
and the great richness of the Bessemer ores of the Lake Superior region, 
balanced against the fact that such ores of this grade as we have access to, 
and have used, are uot at all remarkable for the greatness of iron per cent. 
which they have yielded in the furnace, has caused the iron manufacturer 
to avoid great expenditures where there was a risk, and stick to that which 
is certain; at the same time, there has been a constant hope that some of 
these easily accessible ores would prove of sufficient purity to make Besse- 
mer pig, and there has been put out, at various times, statements to that 
effect. 

There is no doubt that there are many isolated pockets of brown hema- 
tite which are very low in phosphorus, but it is almost a positive certainty 
that no great bodies exist which are low enough in phosphorus to make 
Bessemer pig iron. I know of beds of brown hematite, in one part of 
which there can be selected specimens very low in phosphorus, low enough 
by analysis to be a Bessemer, but, at the same time, in a few feet from 
where those specimens can be selected, the ore runs up far beyond the Besse- 
mer limit. I know of beds of ore which have been sold on analyses of 
Such specimens, and the purchasers were greatly disappointed in actual 
smelting. Asa rule, the blacker colored a brown hematite is, the more apt 
it is to have a large quantity of phosphorus, and the lighter colored its 
brown tinge the less of that injurious material it is likely to contain. As a 
general rule, siliceous brown ores have less phosphorus than rich non-sili- 
ceous ores, 

The fossil ores all contain too much phosphorus for Bessemer ore, 
though there is a variety which oxidizes to a yellow color, and has a yel- 
lowish red streak which has much less phosphorus than the general average. 
1 have seen in Alabama a vein of this character of ore, which, by analysis, 








was a Bessemer ore, but I did not think it would continue so deep under the 
ground. The analysis of surface specimens around Bessemer showed that 
those ores were thus pure, and I have not seen any analysis from lower 
levels. It is very sure to assume that no ore suitable for making Bessemer 
pig can be found in quantity outside of the area of the azoic and meta- 
morphic rocks. 

Five specimens from the same bed of brown hematite show the following 
variation in amount of phosphorus: 


¥s 2, 3- 4- 5- 
0.22 0.181 0.192 0.438 0.56 
From another series of analyses, both from same bed: 
BRN G ihsccancanvandedsensi sockses sonendtecepnenoeseerectestadubacesesenteyiecceences 53.71 59.60 
PROSDHOLUS.« 5.5 cressessenss cvecenseucsessacscsnduccsesosseeessveerosceccoeens 1.46 0.36 


An ore from a very extensively worked mine is recorded as having 0.018 of 
phosphorus, which would make it a Bessemer ore, yet it is notorious that the 
furnace using that ore has never made any Bessemer pig iron. The ores used 
at Tecumseh (Ala.) Furnace are recorded as varying from 0.072 to 0 710 of phos- 
phorus. The ores used at Shelby Furnace show a range in phosphorus of 
from 0.059 to 0.559. 

It will thus be seen that with this wide range in quality of ores, all from 
the same bed, that there is very little possibility of obtaining from any bed of 
brown hematite, an ore running evenly enough to make Bessemer pig. Yet it 
has been frequently announced as being made at several different furnaces in 
Alabama. Any ore containing only 50 per cent. of metal and five one-hun- 
dredths of phosphorus will not make Bessemer pig. It would not be fully 
safe to expect to get Bessemer pig iron from any ore containing only 50 per 
cent. of metal, if that ore had over three one-hundredths of phosphorus. The 
extreme limit of phosphorus in Bessemer pig is one-tenth of one per cent., 
and less is much the best. 

Not a great while ago, a furnace in Alabama working a very pure and 
rich brown hematite, announced that they were making Bessemer pig. Mr. 
Curry, of Carnegie Bros. & Co., went to the furnace, saw their analyses and 
bought 2,000 tons of pig. In practical work it proved to be uneven in quality 
and could not be relied upon as a base for the manufacture of Bessemer steel. 

The specular ore from near Cartersville, Ga., analyses: 

Sedan coe 





Phosphorus ........ 





A considerable quantity of this ore was worked at Rockwood, and yielded 
a pig iron containing .27 of phosphorus, 94.35 of iron, with 5.38 of silicon. A 
large series of analyses of Shelby pig irons made from the ore we have noted, 
ranged from 0.16 to 0.61 of phosphorus. 

It may be very safely asserted that there never has been any quantity of 
‘: Bessemer pig” made in the Southern States. The Roane Iron Co. made a 
contract with the owners of the Cranberry Co., for 50,000 tons of ore per year. 
The Roane Iron Co. worked it up at Rockwood. The steel-making world knows 
the result. With all Capt. Chamberlain’s excellent financial management, and 
Mr. Duncan’s practical work at the furnace, there was never produced at that 
furnace, even from Georgia ores, a first-class Bessemer pig iron. 

The above analysis of these ores show that they are low in phosphorus, but 
lean in iron. Now some one’s idea was that by mixing this ore with the 
Cartersville low grade ore, that a Bessemer pig, or near its equivalent, could 
be made. The mixture was a failure. The steel of the South is to be derived 
from the basic process. Of this more anon.—[Henry E. Colton, in Chattanooga 
Tradesman. 





A Problem for Sheet lron Manufacturers. 

Sheet iron manufacturers who are anxious to see the tin plate industry 
established here are keenly alive to the fact that foreign methods should be 
improved upon. They assert that in this direction lies a most fruitful field 
for inventors. The system of rolling the sheets in packs to secure the requi- 
site gauge has so many disadvantages that millmen should long since have 
devised something more rapid, more certain inits results and more economical 
in labor. In this part of the process lies the key to successful competition by 
American makers, even at present rates of duty. The Norton process of roll 
ing liquid steel into sheets covers this point exactly, but months or years of 
anxious experimenting may be necessary to develop the apparatus in all of its 
parts so as to secure mechanical and commercial success. But there are 
always two ways of doing anything, and some of our bright millmen should 
certainly be equal to the task of inventing a process of rolling cheaply thin 
gauges of iron and steel. Continuous rolls might possibly accomplish the 
purpose, and some sheet manufacturers suggest experiments in that direction. 
Itis certainly not to the credit of sheet metal rollers that, in this day of 
progress in rolling other products, they should still pursue the methods 
employed 50 years back. The labor of eight to ten men should yield more 
than two tons per turn of tin plate gauges.—[Iron Age. 

Aluminum in Steel, 

The influence of aluminum in steel of high carbon is to turn the carbon 
combined into graphite, and destroys the hardening action of the carbon in 
tool steel. Aluminum in this seuse softens steel. In structural steel of 20 per 
cent. carbon a small amount of aluminum, up to one per cent. increases the 
tensile strength without, to any great degree, decreasing the ductility. By its 
aid a higher tensile strength can be obtained in thick sections of steel which 
have been subjected to but little work, than can be otherwise obtained: 
although aluminum with considerable quantities of graphitoidal silicon have 
been added to steel, no graphitoidal silicon has been found in the steel after 
ward, it being all found in the amorphous or combined state in the resulting 
steel. The influence of aluminum also is to lower the melting-point of the 
steel, and in this way make it more fluid. Its influence, also, is to make the 
ingots of steel more solid and free from blow-holes. It can be most advan- 
tageously used in proportions of from one-tenth tothree per cent. of aluminum. 
—[London Ironmonger. 
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The cut we present to our readers on this page is the one we promised in : ; 3 f 2 
| mechanic, and to those interested in the working of wood by machinery, for 


buildings of the Egan Co., of Cincinnati, O., represent a growth without par- | ©V€7Y known appliance will be and is now used in the various processes of 


a previous issue, having been specially prepared for this journal. These 
allel in the history of wood-working manufacturers, and it is but the natural 
sequence of a policy that has been inherent and progressive with the steady 
march and advance of time and labor-saving machines of the last two decades. 


This great concern are the originators and designers of the many tools | 


which brings the cost of manufacture down to its lowest point, and they have 


been diligent and aggressive to such a degree that scarcely a hamlet, village or | 


city in this broad land but what have some of their machines in daily 
operation. 


Commencing with a very small shop on this spot but a few years ago, they | 
To reach this end, their | 


have grown by degrees to their present proportions. 
aim has been to build only the best at moderate prices. This the trade 
wanted, and appreciated, too, and they have so studied the wants of machinery 
users that to-day their tools stand without superiors, and are by many con- 
sidered the standard in every section of this country, and all parts of the 
world. 

That they have been successful one can readily see, and they claim the 
secret of this success lies in making nothing but the best work,the use of only 
the best materials and the most modern conveniences in the manufacture of 
all their productions. The recent purchase of a valuable piece of property 
immediately adjoining their present large buildings gives opportunity for the 
erection of a new addition, to be completed in a few months, which will make 





| 
THE EGAN COMPANY—THEIR NEW BUILDINGS AT CINCINNATI, O. | 


| direction. 








a battery of steel boilers. The electric lights from their own dynamo give 
plenty of light in the dark days of Winter. 
A visit to this concern in a short time will be an interesting study to the 


building machines to bring them up to the highest standard. 

The offices are finished in natural woods, and furnished with fixtures of 
modern finish and style. The shipping department will now have room for 
increased dispatch, every possible facility having been added for packing and 
loading. A switch is provided whereon cars can be shunted to a position to 
receive shipments intended for every section. This feature alone assures 
every customer that his or their orders will have prompt attention in this 
The location of this plant is in very close proximity to every 
depot in the city, and is considered most favorably situated in this regard for 
manufacturing purposes. 

The Egan Co. claim to build the largest and most complete line of wood- 
cutting machinery in the country, and that every machine turned out isa 
marvel of excellence in all particulars; and, to maintain the standard, thor- 
oughly test every machine on the work it has to do before sending it out. We 
would advise all interested in wood-working machinery of any kind, desiring 
further information, to address the Egan Co., Nos. 135 to 155 West Fronts reet, 
Cincinnati, O., who will cheerfully respond to any request. 





New Form of Electric Battery. 
A novel and simple form of electric battery has recently been invented in 
Italy. As described in the Aivista Technica, Science says it consists of conical 


. 




















THE EGAN COMPANY—THEIR NEW BUILDINGS AT CINCINNATI, O. 


his the largest plant in this country specially devoted to the building of | 


The buildings cover a square in the heart of the business portion of Cin- 
cinnati, have a frontage of 360 feet, a depth of roo feet, all of brick, are four 
stories high, and give employment to nearly 400 workmen, and 150 in the 
foundry near by. Their capacity and facilities will be doubled. 


wood-working machinery. | 


The demand for their productions has always been up to a high water 
mark, and their premises too cramped for the convenient prosecution of their 
business. Their increased floor space affords them also ample room for the 
building of large tools required by saw and planing mills, car builders and 
railroad shops, for which, of late, there has been such a vigorous demand. 

The equipment of this enormous concern will be remarkable, in that it is 
and will be of the most modern type, and much further advanced than any of a 
similar character, being composed of tools made by the best makers, capable 
of doing the best work with the greatest efficiency. 

Every department is organized and systematized, and arranged with refer- 
ence each to the other, and under the management of a competent and skill- 
ful foreman, having in them the very best mechanics, many of whom have 
been with them since the origin of the company. The planing-room has in it 
the largest planing machine in the West—72 inches wide, with a 20-foot bed. 
Throughout these buildings will be Brown & Sharpe and Pratt & Whitney 
tools of all kinds and sizes, milling, screw and gear cutting machines, forty 
planers for planing the iron frame work, universal radial drills, etc. No 
money has been or will be spared in any direction to make this establishment 
the most complete in every detail. Every device is used, and every advantage 
taken, to produce only the very best wood-working machinery that ingenuity, 
intelligence and skill can devise. The power to drive the machinery will 





come from a 300 horse-power Corliss engine, the steam being generated from 





vessels of cast iron and porous earthenware, with nitric and sulphuric acid 
An iron cone is placed point downward in a stand and is partly filled with 
strong nitric acid. Into this there is placed a cone of porous earthenware con- 
taining dilute sulphuric acid. Then follows an iron cone surmounted by an 
earthenware one, and so on in a series, each vessel containing its respective 
acid. It follows that the inner surface of each iron vessel is bathed in nitric 
acid and becomes passive, acting the part of platinum or carbon in an ordinary 
cell. The outer surface is attacked by the dilute sulphuric acid, and takes the 
place of the zinc. There are no connections to make, the simple building of 
the pile putting all the parts into union. The earthenware cones are eight 
inches in diameter and four inches in height, and contain 550c cm. of 1o per 
cent. sulphuric acid solution. The iron vessel contains 110 c. cm. of nitric and 
sulphuric acids, the latter being three times the volume of the former. Sixty 
elements, arranged in two piles, have a resistance of 10’4 ohms, an electro- 
motive force on open circuit of 81 volts and on closed circuit of 45 volts, with 
a current of 4,4; amperes. After five hours the difference of potential falls to 
28 volts, and the current to 2,4; amperes. 





Liguip glue possessing great resisting power, and particularly recom- 
mended for wood and iron, is prepared, according to Hesz, as follows: Clear 
gelatine, 100 parts; cabinet makers’ glue, 100 parts; alcohol, 25 parts; alum, 2 
parts; the whole mixed with 200 parts of 20 per cent. acetic acid and heated 
in a water-bath for six hours. An ordinary liquid glue, also well adapted for 
wood and iron, is made by boiling together for several hours 100 parts glue, 
260 parts water and 16 parts of nitric acid. 





A PITTSBURGH firm has orders from Portugal for shovels, etc., since the 
unpleasantness with England. 
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PAPER SUBSTITUTES FOR IRON, STEEL AND WOOD. 





Paper is now made to serve for steel and iron. When strong fibre is used 
it can be made into a substance so hard that it can scarcely be scratched. 
Railroad car-wheels are made of it more durable thaniron. A store in Atlanta, 
Ga., has been built entirely of paper. The rafters, weather-boards, roof and 
flooring are all made of thick, compressed paper boards, impervious to water. 
On account of the surface of the paper being smooth and hard it can not 
catch on fire as easily as a wooden building. It is found warm in cold and 
cool in hot weather. 

The Breslau fire-proof chimney has demonstrated that cooking and heat- 
ing stoves, bath tubs, and pots, when annealed by a process that renders them 
fire-proof, become more lasting than iron and will not burn out. 

Black walnut frames are made of paper and so colored that no one can tell 
them from the original wood. A paper piano has lately been exhibited in 
Paris. The entire case is made of compressed paper, to which is given a hard 
surface and a cream-white, brilliant polish. 

An Italian monk has succeeded in constructing an organ where the pipes 
are made of paper pulp. It has 1,400 pipes of various sizes. The American 
Cotton-seed Oil Trust is now running a mill for making paper from the hulls 
remaining after all the oil has been squeezed out of the cotton-seed. The trust 
is contemplating the erection of a 100-ton mill for the same purpose. These 
hulls have heretofore been considered worthless. 

A new mill for the manufacture of paper from moss has been recently es- 
tablished in Sweden. Paper of different thickness and pasteboard made of it 
have already been shown, the latter even in sheets three-quarters of an inch 
thick. It is as hard as wood and can be easily painted and polished. It has all 
the good qualities but none of the defects of wood. 

The pasteboard can be used for door and window frames, architectural or- 
naments, and all kinds of furniture. The ceiling of the Assembly Chamber at 
Albany, N. Y., is made of papier mache. It is a model of its kind, and appears 
so like marble as to deceive the most expert eye. The latest idea is to use 
paper instead of wood for lead pencils, by using a patent preparation by which 
it can becutas easily as the softest wood.—[Boston Transcript. 





Iron Ship-Building in Bath. 

Preparations for building the two United States gun-boats at Bath are 
already under way. Some of the piles which are to serve as a foundation for 
the blocking which will support the gunboats have arrived, and a crew are 
driving them into place. One thousand piles must be set, and the work will 
occupy several weeks. The appliances for manipulating the metal for the 
vessels are being constructed, and iron ship-building may be said to have been 
actually begun in Maine. At the foundry of the Bath Iron Works the moulds 
for the floor plates are being made. These are thick plates of iron, five feet 
square, filled with square holes for the insertion of stout pins. Sixty of these 
plates will be cast and then bolted firmly together, forming a perfectly plain 
iron floor, containing 1,500 square feet. When an iron frame is to be shaped, 
the hot metal is placed on the floor and bent against pins set up in these holes 
to about the right curve, then wedges are inserted between the frame and pins 
are driven until the iron takes the shape required. In this way the exact line 
is obtained, the frame is perfectly true, and when cool, will be ready to go 
into position. These floor plates will all be completed by the time the iron 
tool shop is erected, and will then be put in position. They are also making 
the castings for a powerful punch, which will be used to perforate the steel 
plates which are to “plank” the hull. This will be more powerful than any 
now in Bath, and will be able to handle the gunboats’ coverings with ease.— 
{Lewiston (Me.) Journal. _ _S 

An |mportant Transfer. 

On Saturday, April 19, an important deal was consummated at Salem, O., 
in the reorganization of the Silver & Deming Manufacturing Co., one of the 
largest and most substantial concerns of that city. The interests held by the 
Silver family were purchased by the Demings and associates, the former retir- 
ing to continue the manufacture of ensilage and feed cutters, carriage makers’ 
and blacksmiths’ tools, butchers’ tools, etc., under an independent organiza- 
tion, and the Demings taking the present extensive works and continuing the 
exclusive manufacture of iron pumps and hydraulic machinery, which has here 
tofore constituted three-quarters of the business of the concern. The Silvers 
will at once erect a new factory, and will give employment to fifty or sixty 
men. The Demings will reorganize on the basis of $150,000 capital stock, and 
will employ upwards of 150 men. The principal parties concerned in the latter 
organization are: John Deming, W. F. Deming and W. L. Deming, of Salem ; 
Wm. S. Deming, of Ashtabula county; Joel S. Bonsall, Andrew Potter and A 
H. Harris, of Salem; C. W. Kirtland, of Poland, O.; W. B. Henion, of Chicago. 
The Deming Co. will increase their line of manufacture and put their works 
in shape for carrying on an extensive business. They will soon issue a new 
catalogue, which can be had on application. 


State Boiler Inspection. 

The State Bureau of Boiler Inspection in Pennsylvania is a prosperous 
institution, and has done a great deal of good work during the past year. The 
recent report of the bureau shows that the number of steam boilers inspected 
and approved by it, in 1889, was 3,026, and inspection certificates were issued 
for 2,554. The total number of boilers erected in the State during the year 
was 5,719. The chief of the bureau states that only one boiler of those under 
its direct espionage, since its organization, has exploded. This record is so 
excellent that it should stimulate equally successful inspection in other States 
than Pennsylvania.—{[Chicago Journal of Commerce. 


YHE Manchester ship canal will be finished in a year. 





INDUSTRIAL SUMMARY. 
New Enterprises :— 

The Middlesbro (Ky.) Town Co. are interested in a $200,000 steel car works, 
reported to be erected there. 

The Newton Machine Co., Saginaw, Mich., has filed articles of association, 
with a capital stock of $30,000. 

The Graham Vise-Wrench Co., with a capacity of 500 wrenches weekly, 
will begin operations in Buffalo shortly. 

H. C. Gilbert and others, of Terra Haute, Ind., will soon erect a $50,000 
foundry and machine shop at Sheffield, Ala. 

The Elk Valley Coal & Iron Co. has been incorporated at Knoxville, Tenn., 
by J. S. Lindsay, L. F. Harris, S. C. Baird, and others. 

The Chattanooga Southern Manufacturing Co. has been incorporated, to 
manufacture agricultural implements at Chattanooga, Tenn. 

The Western Furnace Co., of Manistique, Mich., has been incorporated, 
with a capital stock of $100,000, to erect and conduct a blast furnace. 

The New York City Bolt & Nut Co., Limited, 35 Desbrosses street, New 
York City, has been incorporated, to manufacture machine bolts and nuts. 

Walton, Wentworth & Hunter, composing the American Bridge & Iron Co., 
of Roanoke, will organize a $200,000 stock company to conduct the business 
of the same. 

The Cook Pipe, Wrench & Tool Co. has been incorporated at Livermore 
Falls, Me., with a capital stock of $9,500. Clinton Newman is president, and 
S. S. Lacklin, secretary. 

The Clifton (Va) Forge Co. has been organized with W. H. McCormick, of 
Chicago, IIl., president; John D. Crowle, of Staunton, vice-president; and S. 
B. Allen, of Staunton, secretary. 

The Red River Bridge Co. has been incorporated at Denison, Tex., by B. 
F. Colbert, J. B. Munson, W. B. Newman and others, to build a bridge over the 
Red river at Denison. The capital stock is $40,000. 

A company has been organized at Baltimore, Md, by S. E. George, J. C. 
Gittings, Howard Cassard and others to construct ships after the models of R. 
M. Fryer, of Round Bay, Md.; capital stock, $50,000. 

The Roanoke Domestic Ice Machine Co. has been organized at Roanoke, 
with W. P. Huff, president; J. K. Simmons, vice-president; W. M. Wellford, 
secretary and treasurer, to erect a plant for the manufacture of a patent ice 
machine. 

The Baltimore Cigarette Machine Co. has been organized at Baltimore, 
Md., to manufacture the Luddington cigarette machine, by P. H. Woodrum, of 
Roanoke, W. Va.; Charles Marshall, J. M. Heiskell and others, of Baltimore; 
capital stock, $100,000. 

The Cochran Ore Co., with a capital stock of $30,000, and privilege to 
increase the same, has been incorporated at Rochmart, Ga., by Gordon McKay, 
of Newport, R. I.; C. A. Henderson, of Brooklyn, Mass.; I. B. Warner, of 
Cincinnati, O., and others. 

The Bailey Oven Co., at Portland, Me., formed for the purpose of manu- 
facturing furnaces and baking and heating ovens, has a capital stock of $300,- 
ooo. The officers are: president, Russell C. Elliott, Somerville, Mass.; treas- 
urer, George P. Bailey, Mansfield, Mass. 

Through the energy and enterprise of S. E. Hart, Thomas Lyons and Judd 
Branyan, Kent is to have another industry in the way of a first-class foundry. 
Ground has been broken and the work of erecting the building is now going 
on. The main building will be 30x40 feet, with cupola capacity of five tons. 
—[Bulletin, Kent, O. , 

Recent Illinois incorporations: McClay Vestibule Car Co., Chicago, to 
manufacture and purchase vestibule and other cars; capital, $1,000,000; incor- 
porators, Fred J. Hoyt, John McClay, Leslie Malone.—Barrows Manufacturing 
Co., Rockford, to do a hardware manufacturing business; capital, $50,000; 
incorporators, J. L. Norton, E. F. Barrows and W. M. Goss. Tujunga Water 
Co., Chicago, to construct systems of water works for municipal and private 
corporations; capital, $3,000,000; incorporators, G. W. Huddleston, F. C. 
Jocelyn and J. M. Gartside.—A. Y. Mining Co., Chicago, to do a mining busi- 
ness; capital, $60,000; incorporators, H. F. Miller, John W. Cole and Fred Bell. 
—Favorite Manufacturing & Supply Co., Chicago, to manufacture sewing 
machines ; capital, $10,000; incorporators, W. W. Charles, P. M. Snyder, John 
H. Grant. -Iroquois Furnace Co., Chicago, to manufacture pig iron, rolled iron 
and steel; capital, $500,000; incorporators, Robert D. McFadden, Richard 
Gardner, Henry A Gardner.—Collinsville, Electric Light, Heat & Power Co., 
Collinsville; capital, $25,000; incorporators, Louis Lumaghi, George Hadfield, 
T. J. Thomas.—Novelty Can & Stamping Co., Chicago, to manufacture tin cans 
capital, $40,000; incorporators, Thomas H. Colman, E. J. Hamel, H. S. Killen. 
—Belleville Steel Co., Belleville, to manufacture steel products; capital, 
$40,000 ; incorporators, R. W. Waugh, W. W. Waugh, I. lameysenburg.—H. W. 
Lehman Steel Car Co., Chicago, to manufacture railway cars and supplies; 
capital, $50,000; incorporators, T. W. Harvey, G. L. Harvey, A. M. Tanner,— 
Freeport Hammer Co., Freeport, to manufacture hammers; capital, $200,000; 
incorporators, R. H. Mill, Charles C. Hanford, Alfred Zaff.—National Sulphur 
Co., Chicago, to do a mining business: capital, $10,000,000 ; incorporators, E. 
K. Wilson, J. M. Drake, James R. Doolittle.—Weber Furnace Co., Chicago, to 
manufacture furnaces; capital, $100,000; incorporators, Charles Desmond, R. 
G. Monroe, S. L. M. Monroe. 





Enlargements, Additions, Removals, Etc.:— 

‘The Roane Iron Co., Rockwood, Tenn., contemplate erecting another iron 
furnace. 

The Moundsville (W. Va.) Mfg. Co. intend enlarging their foundry and 
machine shops. 

Cruger & Pace, Albany, Ga., will add a machine shop to their manufactur- 
ing plant. 

The Ross-Meehan Brake Shoe Foundry Co., Chattanooga, Tenn., will, it is 
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reported, erect an addition to its foundry, to be 52x104 feet, and put in a new 
cupola. 

The Union Iron Works, Erie, Pa., are adding a 60x130-foot building to 
their plant. 


The Chalfant Shelf Hardware Co. will erect two large shops and a foundry | 
| all the gas piping in the United States Custom House, etc., building at 


at Lancaster, Pa. 
The Brinkley (Ark.) Car Works & Mfg. Co. will put in new boilers and 
additional machinery. 


The Standard Pipe & Steel Co. are contemplating erecting pipe and steel | 
| day of May, 1890, for all the labor and materials required to fix in place com- 


works at Newport, Ky. 

It is reported that the foundry of Newton Colbert, at Fredericksburg, Va., 
may be removed to Bristol, Tenn. 

The United States Rolling Stock Co., Decatur, Ala., will rebuild its shops, 
reported last week as being burned. 

The Odell Hardware Co., Greensboro, N. C., are contemplating an addition 
150 feet deep, and four stories high. 

The Hollands Mfg. Co. have purchased a site at Erie, Pa, on which to 
erect a machine shop, to be completed by July 1. 

The Haile & Frost Mfg. Co., Hinsdale, N. H., will equip a machine shop. 
It will be under the management of George W. Lewis. 

The Oriskany Malleable Iron Works, at Oriskany, N. Y., are to be enlarged. 
The addition will increase the force from 90 to 150 men. 

The Safety Signal Lantern & Mfg. Co., of Covington, Ky., has increased 
its capital stock to $125,000, and will enlarge the plant. 

The Cleveland Malleable Iron Co. will erect a brick addition to their works 
72 feet wide, 149 feet long and 16 feet high, to cost about $4.400. 

R. W. Barrett, of Illinois, has, it is reported, purchased the plant of the 
Bristol (Tenn.) Foundry & Machine Co., and will enlarge and operate same 

The Birmingham (Ala.) Bridge & Bolt Works recently purchased by R. H. 
Towers, will probably be moved to Avondale, Ala, and enlarge and new 
machinery added. 

Lexington, Ky., has raised nearly $50,000 for the purpose of bringing to 
that city the Enterprise Foundry, of Mt. Sterling, Ky. The works would give 
employment to about Ioo men. 

An addition 50x70 feet to the Eagle Iron Works, corner of South Main and 
Pine streets, is now in the course of erection, and when completed will extend 
these already large works entirely out to Pine street. The new building will 
be of brick, and will be pushed to completion as rapidly as possible. Hon. 
Geo. B. Sennett, proprietor of the works, resides in Erie, the business here 
being under the efficient management of Mr. E. P. Cullum.—Messrs. Barrett 
Bros., whose machine shop on Arch street was destroyed by fire a short time 
since, will rebuild at once. They have purchased fifty feet of ground, adjoin- 
ing their property on the west, and will erect a brick building with a irontage 
two stories in height and covering all their ground.—The Phcenix Iron Works 
is turning out $1,000 worth of finished product per day.—{Meadville (Pa.) 
Journal. 

Furnaces and Works Starting Up :— 

It is stated that the Glenn Boiler Works are to be started up again at 
Minneapolis, with a number of local capitalists back of the enterprise, and Col. 
Glenn in charge. 

The axle forge situated near Waverly, N. Y., has been leased for a term of 
years by G. H. Stinson, an iron manufacturer of Buffalo, who will start up the 
works at once, giving employment to about 50 men. 

After over three years’ idleness, the large rolling mill at Columbus, O., 
has been put in operation by Cartwright, McCurdy & Co., of Youngstown. 
When in full operation, the works employ about 300 hands. 





General Industrial Notes:— 

The city council of Waterloo, Ia., has passed a resolution exempting the 
plants of all manufacturing companies of a capital stock of $20,000, which may 
be organized in the future, from all municipal taxes for a period of ten years. 

F, J. Reinhard, of Columbus, auditor of Franklin County, will receive pro- 
posals until April 30 for two bridges, one to be built over the Ollutangy river 
at Lane avenue, in Columbus. The superstructure will be of steel, with a 4oo- 
foot span and a 24-foot roadway. The bids will be received for the substruc- 
ture and superstructure separately. The second bridge will be across the 








Scioto river. The superstructure will be of steel, with a 300-foot span, a 24- 
foot roadway and two sidewalks 6 feet wide each. 

Sealed proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C., until 2 o’clock P. M., on the 
13th day of May, 1890, for all the labor and materials required to put in place 


Galveston, Texas. 
Sealed proposals will be received at the office of the Supervising Architect, 
Treasury Department, Washington, D. C., until 2 o’clock P. M., on the 13th 


plete the low temperature, hot water, heating and ventilating apparatus for 
the United States Post Office, etc., building at Springfield, Ohio. 

Sealed proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C., until 2 o’clock P. M., on the 
15th day of May, 1890, for all the labor and materials required to fix in place 
complete a low-pressure steam heating and mechanical ventilating apparatus, 
for the United States Court House and Post Office, building at Montpelier 
Vermont. 

Grant C. McNeil, Akron, Ohio, manufacturer of balanced charging bar- 
rows, steel wheelbarrows, etc., writes: “I have shipped orders this month to 
New Mexico, Texas, Alabama, Maryland, Philadelphia and Conneticut, besides 
ulany nearer home. Trade is growing fast enough to compel me to double 
my shop. My barrows are winning their way, and satisfying their users 
everywhere.” 

The Howell Wheel Co., Covington, Ky., manufacturers of steel wheels for 
agricultural implements, wheel-barrows, etc., have let contracts for the erec- 
tion of an extensive building, 400x85 feet, in addition to their present plant. 
This concern was only organized last July, and have been running night and 
day to fill orders, but, finding such a large demand, have been compelled to 
erect new shops. 

Mr. F. H. Holbrooke, Secretary of the Board of the Trade at Muskegon 
Mich., writes us that the Chase Piano Co. has commenced the erection of their 
large factorv. The Sargeant Roller Chair Co.’s factory is well under way. The 
contract is let for the erection of a large flouring mill—roller process, also for 
a large rolling mill. Atleast ten other institutions are contracted with or 
negotiations have reached that stage where they are reasonably certain of 
coming. There is a strong feeling in real estate and many sales, but not at 
fictitious prices. 

We are in receipt of the “Industrial Advantages of Detroit,” which points 
out the superior advantages of Detroit as a manufacturing city, also noting in 
brief the leading and enterprising manufacturers of said city, among which 
we note W. J. Burton & Co. as being leaders in the manufacture of galvanized 
iron cornices and architectural sheet metal work for all classes of buildings. 
They are also the manufacturers of the famous “ Eastlake metal shingle” for 
roofing and siding, which have gained the favor they deserve in building and 
roofing specifications for residences, schools, churches and all exposed build- 
ings. Messrs. Burton & Co. are young and enterprising business men, who 
have already gained a reputation in the business world not usually attained by 
much older firms, which has only been acquired by persistent and able man- 
agement, square dealings, etc., and would heartily recommend them to any 
one needing goods in their line, as being a reliable firm to deal with. 





New Basic Lining for Bessemer Converters. 

The Pottstown Iron Company, of Pottstown, Pa., have acquired the patent 
for the United States for the basic lining for Bessemer converters invented by 
Ernest Bertrand, of Kladno, Bohemia. The method is somewhat similar to 
what has been done with acid lining, viz.: to grind the material, in this. case 
dolomite or limestone, mix it with water, and with or without an adhesive 
substance, like molasses, form it into bricks. The latter are burned at a white 
heat for about forty-eight hours in a kiln. These burned bricks are again 


| ground and mixed with Io to 12 per cent of tar, the product being used to ram up 





in the converter. Bertrand claims that the preparatory grinding of the stone 
into brick, the baking of the latter and grinding the burned brick, yield a 
product more homogeneous than can ever be obtained from the cupola or kilu 
burned dolomite. He claims, too, greater accuracy of material, because there 
is always a loss of the fine stuff which must be thrown away because it cannot 
be freed from cinder.—[Labor Tribune. 
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THE PROPOSED PITTSBURGH SHIP CANAL. 





The Pennsylvania Ship Canal Commission held their regular meeting on 
the gth inst. in their room in Pittsburgh, Commissioner Goodwin was present, 
and the most principal theme of discussion was the report of his surveys from 
Conneaut Lake West, to the Summit of the proposed canal near the State line. 
It was believed that ata point west of Conneaut Lake a much lower summit was 
to be found than that crossed by the old State canal. The survey showed that a 
route existed near the Ohio State Line 97 feet lower thantheoldsummit. The 
discovery of this route means the abolishment of at least fourteen locks necessary 
in crossing the divide between the Ohio River and Lake Erie. Col. Roberts 
stated that it was the fact that in dry seasons it was sometimes necessary to 
“pump water” to supply the summit level of the old canal. The difficulty 
arose in this way: Conneaut Lake, which was supplied by a feeder from French 
Creek, was'the original source of water supply. The canal past along its West 
side, and for several miles on a level only slightly below the level of the lake, 
The original intention of the engineers was to dig out the canal in this long 
summit level so that the waters of the lake could easily flow out at all times 
into the canal, but from motives of economy the seven feet of desirable excava- 
tion was neverdone. Hence, it resulted that after the lake was slightly lowered 
its waters would no longer flowinto the canal, the canal in the latter part 
of ‘the season being actually higher than its supplying resevoir, and 
hence arose the necessity for pumping. Even the small feeder at French Creek 
was never taxed to more than half its capacity. But now the situation is 
entirely altered. The Commission will probably never recommend the old 
route since they have found one so much better. The proposed course, if the 
Beaver route is adopted, will be thirty miles shorter than the old State canal. 
Regarding the two routes, the one by way of the Beaver and the other by the 
Allegheny river, both lead tothe same summit. The building of the canal by 
the Beaver route would have immense commercial advantages, as there are 
38 blast furnaces in the Mahoning and Shenango valleys. This would prac- 
tically create another source of traffic supply equal to that found in Pittsburgh 
or in the language of a member of the commission, would make “two Pitts- 
burghs.” Another feature which requires special thought is the depth of the 
canal and the size of the vessels to be used on this route. The work of the 
surveys of the commission has been greatly held back by the bad weather, high 
waters, etc., and it will be some time in May or June before the work is com. 
pleted. The Beaver route undoubtedly has the preference, and the prospects’ 
for the canal passing through the Beaver valley are very good.—[New Castle 
(Pa.) Guardian. 





Steel-Making in Wisconsin. 

In the Fall of 1888 the West Superior Iron & Steel Co. began the construc- 
tion of the first building in the series that are to make here in West Superior 
one of the largest iron and steel plants in America. The recent experiment 
with Southern ore at the furnaces of Carnegie, near Pittsburgh, have suffi- 
ciently proven that Lake Superio: ore must, for some years at least, hold the 
market in Bessemer steel production. The largest beds of the best ore in 
the world lie within 100 miles of this city; and the largest coal-receiving 
docks on the continent fence in large portions of the water front of our 
harbor. The materials for iron and steel production are ours as well. Hav- 
ing secured large contracts for steel plates for barges the company has pro- 
vided for the construction of. a furnace, pipe mill and for coke ovens. The 
total investment in these new structures and their machinery will be upward 
of $500,000. Judging from present appearances, this company will employ 
over 1,000 men at this time next year, and be producing marketable steel and 
iron to the value of more than $2,000,000 per annum.—[West Superior 
(Wis.) Inter-Ocean. 
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To Those Looking: 


—FOR—— 


Manufacturing 
SITES 


IN THE SOUTH. 


THE MOST DESIRABLE LO- 
CATIONS IN THE SOUTH for 
manufacturing wagons, stoves, agri- 
cultural implements, furniture, or 
for foundries, machine shops, rolling 
mills, muck bar mills, nail works, 
glass works, cotton or woolen mills, 
and tanneries, are to be FOUND 
IN VIRGINIA along the line of 
the Norfolk & Western Railroad 
from Norfolk to Bristol and upon its 
branch lines) HARD WOOD OF 
EVERY VARIETY; PIG IRON 
from the furnaces at Lynchburg (2), 
Roanoke (2 in operation and 1 now 
under construction), Pulaski (1), 
Ivanhoe (1), Radford (1 to be built 
in 1890),Salem,Graham, Max Mead- 
dows and Bristol (1 at each point 
now under construction); bar iron 
from the rolling mills at Roanoke, 
Lynchburg and Richlands (1 to be 
built in 1890) ; COKE AND SEMI- 
BITUMINOUS COAL from the 
Pocahontas Flat Top Field; 
SUPERIOR GAS COALS from 
mines on the Clinch Valley exten- 
sion; GLASS SAND from Taze- 
well Co.; COTTON FROM THE 
MARKETS of the Southern States, 
and Wool from all the Western and 
Southwestern States and Territories, 
at advantageous freight rates, FA- 
VORABLE FREIGHT RATES 
made upon raw materials to all fac- 
tories established upon its line, as 
well as to points in the United 
States and Territories, upon the 
manufactured articles. 

Those seeking new fields for 
manufacturing establishments 
should not fail to investigate the 
wonderful development of Iron, 
Coal and Coke Industries that has 
been made within the past five 
years along the line of the Nor- 
folk & Western Railroad, and the 
advantages offered by the State 
of Virginia in the supply of cheap 
raw materials, by the Norfolk & 
Western Railroad in the matter of 
freight facilities and rates upon raw 
materials and for reaching home, far 
distant and foreign markets, and by 
the cities and towns along its line 
in the way of advantageous sites, at 
moderate cost. Many of the cities 
and towns exempt manufacturing 
establishments from taxation for a 
series of years. 


For further information as to 
freight rates and sources of supply 
of raw materials, apply to A. POPE, 
General Freight Agent, Roanoke, 
Va., or to 


CHAS. CG. EDDY. 


Vice-President, 


ROANOKE, VA 





“DAY? Ss 


Instantaneous Heater 


BATH TUB COMBINED. 


The only Porteble Folding 
Bath Tub made. Can be stored 
in s pace 24x2%x6 feet. 

Can be moved from bath 
room to sick-room. 

Write for catalogue and 
\, discounts. 


Made by The DAY MFG. CO., Detroit, Mich. 





F. A. SACKMANN, 


15 Huron Cleveland 0. 
—_ anes ALEXA ABET S 


Steel Name Stamps (1-16, 3-32 
or \& inch letters, 15c. per letter. 








Two Books for Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 


BY THOS. D. WEST. 


Sand and 
Green Sand Moulding, and contain- 


Treating of Loam, Dry 


ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice. 


Presenting best methods and original rules 
for obtaining good, sound, clean csatings, and 
giving detailed description for making moulds 
requiring skill and experience. 

Also containing a practical treatise upon the 
construction of cranes and cupolas, and the 
melting of iron and scrap steel in iron 
foundries. Either of the above books will be 
sent by mail. postage paid, $2.50. Address 


CLEVELAND PRINTING AND PUBLISHING CO., 


CLEVELAND, OHIO. 





The Crescen} 
Engineers’ Specialties. *: L os 
and Automatic Grease Cups will sere a saving 


of 75 per cent. over oil. Investigate their 
merits. CRESCENT MFG. CO., Cleveland, 0 


ATENTS 2:3 & C0., 
Patent Attorneys, 
29 Euclid Ave., 


Cleveland, O. Foreign 
Patents a 2. Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, Infringement 
and Title of Paten Send for 
pamphlet. 








J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE. Secretary and Treasurer. 





GEO. P. BURWELL, Gen’! Agt., 208 Superior 
St., Cleveland, O 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 
Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior &t., 
Cleveland, O. 

J. E, WOLCOTT, Special Agt., Akron, O, 


208 Superior &t., 
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Centrifugal, Rotary and Piston Power Pumps, and 
House Pumps. 


Wi Giid Tie isc taedinad OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 


RUMSEY & COMPANY, cumrtep.) 


New York City Office: 16 Dey Street. Factories: Seneca Falls, N, Y. 


International Gas & Fuel Company, 


Of CHICAGO, ILL, 
Wright's Patent Injector Burners for Hydro-Carben Fuel and L ght. 


Se ur d by Patents in United States and all Principal Foreign Countries. 


Office: 225 DEARBORN ST. Rooms 531-2. 

















WE EQUIP ALL CLASSES OF MANUFACTORIES TO USE 


Osi. FU Bidn. 


Furnaces, Reverberatory, Reheating, Puddling, etc., Forges, Welding and Gen- 
eral work, Breweries, Malt Dryers, Sand Dryers, Salt Dryers, Lumber 
Dryers, Ore Dryers, Lime Kilns, Brick Kilns, Malleable 
Iron Works, Annealing Furnaces. 























S OUR METHOD SECURES A SAVING in fuel bills, labor bille, repair bi'ls and inc eases 
S the capacity of the plant. Our Burners produce a genuiue Gas Flame always 


FREE FROM SMOKE, CARBON OR ODOR, 








ESTABLISHED 1849. INCORPORATED I88.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SAWS. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 
It will pay you to get our prices and'guarantee. — 

ay 66, 68, 70 and 72 Fort St., East, 
Mention this paper. DETROIT, M iCH + 





FROM i-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow- holes and 
of unequaled strength. | 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 





aie oon wer runes ore this. P 4 
Tr ston- a . Loco » = Pad r . 
a “STEEL CASTINGS Faasthewe ES ’ ART PRINTING. Not the hybrid produc- 
Send for cirulars and prices to - ; : 
Chester Stee! Castings Co., tions, with a few distorted brass rules and a 
WORKS: OFFICE r es . o 
CHESTER. PA. |407 LIBRARY ST... PHILADELPHIA, PA. congruity of tly-balanced lines of type, palmed 








off nowadays as Art Printing. 


Send for or come in and examine our samples 


of fine work of original design, with an elegant, 


modern and striking appearance. 


Lf you are in doubt as to what you want and 


are undecided as to style, etc., you are just 
the party we want to see. We have a faculty 
of pleasing the over-particular man. 






6 STRONGEST and SHFSTEXPLOSI 


a Cor. St. Clair & Wood Sts. 
‘ EKXnow nm to the Arts. ooo Yrriing Gllahing kee Teletiene Bes 
POWDER, FUSE, CAPS, ae See 





: Electric Mining Goods, CLEVELAND, O. 
ZHROULES, AND ALL TOOLS FOR STUNT BLASTING, 
THE GREAT STUMP AND ROCK SALE ay a 
ANNIHILATOR, HERCULES. py th Street, Cleveland, Onis. 


JI, W. WILLARD, Manager: , 
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“RELIABLE” STEEL PLATE CABINET GAS STOVES 


FOR COAL, WATER AND NATURAL GAS. 


sf Finest in the World. 


Beautiful finish; tile and nickel ornamentation. 











Perfect combustion and very economical. 

Burns less gas than any other. 

Ovens and broilers 17'44’°x15x12”. 

Ovens perfectly ventilated. Something new in yas stoves. 
Are ready to bake before others get warm. 


TM , . a. Notice our new attachment, a half low shelf for wash-boiler or other heavy 


HI 
aren ///Hi/ y 
‘ 


———= : AGS fey, BO vessels. Double burners on shelf. 


Our RELIABLE and NEW LYMAN 


GASOLINE STOVES 


ARE LEADERS. 


Natural, Coal, Water and Gasoline Gas Burners for repair purposes. 


Gasoline and Kerosene Torches, Gasoline Furnaces for plumbers’ and 
tinners’ use, Paint Burners, Gasoline Burners, etc. 


a 
“. 
- 





| 


EIGHTEEN pee Pues SaFSEND FOR CATALOGUE.“u 


THE SCHNEIDER & TRENKAMP CO., Cleveland, Ohio. 


ORICINATORS 


—- or —— 


Time & Labor Saving 
MACHINES 























— To — 
Reduce Cost 
eng = — or — 
= : =< ae Nos. 1 & 2 Planer and Smoothers. Variety Saw. Improved Saw Bench—Six Sizes. Manufacture. 
ae pes I an 24 lpches wide. 


NOS. 251 TO 271 WEST FRONT ST., CINCINNATI, OHIO, U.S. A. 


| TE Builders of the Largest 
] | ced . 0 ae 
——— Line of Late Improved “ 


le End Wood jLathe. 
16, Pee. A, pate, with floor stand. Send for Catalogue and Prices. All Machines Tested and Tried before Shipping. 





Standard Fibre-Ware. FREIGHT AND PASSENCER NEW ILLUSTRATED 


Water, Dairy, Fire and 

Chamber Pails, Wash- | 

Basins, Spi toons, Slop | O U e 
Jars, Mats, Etc., are s 


USED BY EVERYBODY L S. GRAVES & SON, NOW READY. 


who knows its merits, | 


because it is Main Office and Works, ROCHESTER, N. Y. Contains a great variety of new machines, and 


. Handsome, Cleanly, Durable, all the latest improvements on our 








and is made from ®lax Fibre, in styles plaio | SEARCH QUrTeyet regular manufactures. 
and decorated, white and colored, and is | NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, go1 Roe Building; 
SOLD BY ALL DEALERS DETRIT, Hodges Building. | MILLING MACHINES. 
wae keep abre*st with the times. Nore gen- SEND FOR CATALOGUE. 
uine without this trade-mark. See price list | | 
elsewhere. Send for catalogue, etc. | SCREW MACHINES, Etc. 





U N | e) N ros ee, | THOS. <a Pres'’t. _ E. HOFFMAN, Sec’y. A. uc Blanes Treas. D. ns STEWART, Sup't. | __4e—— 
Ap Ohio Heating, Plumbing & Mfg. Co., 


-ELECTROTYPEZ ene Garvin Machine Co. 


MONG) 10-0 Geese = MALLEABLE AND CAST IRON FITTINGS, BRASS GOODS,’ Ss k das Bie. 


TELE N 2139 A 4 ‘ 
PHONE th Tools and Supplies. Plumbers, Gas and Steam Fitters 


| TELEPHONE 2260. 99 and 101 Water St., CLEVELAND, o.' IWewr Work. 





629 SHERIFF ST. CLEVELANDTE ; 
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NORTHERN MEN 


WHO HAVE OBSERVED CAREFULLY THE DRIFT OF IRON INDUSTRIES. AND WHO CONTEMPLATE 


Southern Manufacture, 


Believing that where the raw material can be produced cheapest, there its varied products may be most profitably put forth, 








are invited to locate at 


AT HARRIMAN, TENN. 


THE NEWEST CITY OF THE NEW SOUTH. 





Says Dr. Koenig, Professor of Metallurgy and Mining in the University of Pennsylvania: “In connection with the close proximity 
of the coal in Walden’s Ridge, I do not hesitate to make the assertion that iron can be made here at a greater profit than in Birming- 


ham.” 


Harriman already has Two Railroads—the Cincinnati Southern and the East Tennessee, Virginia & Georgia—which forma junction 
there; and more are coming. It has a fine river, the Emory, navigable for freighting the year round; the best drainage and splendid water 


supply. It is nearly 1,000 ft. above sea-level; its climate is charming; and Coal and Iron Ore fairly touch each other at the City’s doors. It is 


INCOMPARABLY THE BEST LOCATION 


For Rolling Mills, for Car Wheel Works, for Machine Shops, for Factories of all kinds, yet secured by Northern Capital in the Southern States. 


The most desirable inducements for such to locate there, are offered by 


THE EAST TENNESSE LAND COMPANY. 


A $250,000 Furnace, and a Magnificent Hotel, are to be erected at once by the Company; 200 buildings are under contract for 
immediate erection; private enterprise is investing large amounts in various minor industries; and large portions of the admirable city site 


are reserved for CHEAP HOMES FOR WORKINGMEN. 


@@@- «=6To be Another Birmingham. 





ses” For full particulars address the Secretary. 


OFFICERS AND DIRECTORS: 


CLINTON B. FISK, President. JOHN HOPEWELL, Jr., rst Vice-President. A. W. WAGNALLS, Treasurer. A. A. HOPKINS, Secretary 


JAMES B. Hopss, FERD. SCHUMACHER, Wa. SILVERWOOD, WALTER C. HARRIMAN, J. R. LEEson, 


E. M. GooDALL, F. W. BREED, FREDERICK GATES, PuHitie S. Mason. 


TIMES BUILDING, - - ; NEW YORK CITY. 
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Hartman’s ergy Inside Sliding Window Blind 


is the most 
daar Blind 
mn America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it, style, con- 
venience and 


Blind that iz 
furnis’d with 
an automatic 
Burglar - Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost - 
egy & 

ifea se, 

the onl 

blind tha 
gives entire 

satisfaction. 
Thousands 











' are In use. 
aaunte wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


SARTMAN & DURSTINE, %%32 Bsa5*"0%* 
VICTOR COLLIAU, 


Sole Manufacturer 





OF THE 


Improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS : 


287 Jefferson Ave. 
DETROIT, MICH, 


JOHN ADT & SON, 


New Haven, Conn., 


2 WM anaes 








Builders of Machinery for 
Hardware Manufacture, 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 
Butt Drilling Machinery*® 
Riveting Machines, Drill- 
ing and Countersinking 
Machines, Foot Presses, 
Sprue Cutters, Etc. 


INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 


Manufacturers of 


Files Rasps, 


Equal to the Best English 
File. 


stic Rotarv-Blow Riveting Machine 


— = — 





OLD FILES RE-COUT. 


All Kinds of Job Grinding. 


OFFICE & WORKS, 


48 COLUMBUS ST. 


CLEVELAND, O. 
C.GOUGH Manager. 
Mention this paper. 


oH RPARS'S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
drels, Chucks, "Twist 
Drills, Dogs, Calipers 
etc. Lathes on trial 
‘ Lathes on payment. 
Send for catalogue of Outfits for Amateurs or 
Artisans. Address H. L SHEPARD, Agt., 
124 Kast Second St., Cincinnati, O. 


S. T. W. Ejector. 


















For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send for 
} prices. 


JAMES JENKS, 


Detroit, Mich. 





Palmer’s Gear Cutting Attachment 


CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St.,. PHILADELPHIA, PA. 











THE MEYER’S ORIGINAL 


Live Steam Feed Water Heater, 


LIME EXTRACTER AND PURIFIER. 


Does away with boiler repairs. Keeps boilers free 
from scale. All steam users need them. 


COX & MORRISON, 


Wheeling Boiler Works, 
Wheeling. W. Va. 


SUPPLY From 
Pume 


te 
$4 
z= 








W. F. SWIFT, Secreta 


G. W. STOCKLY, President. . J. TRACY, Vice-President. tary. 
w. j. POSSONS, Asst. Supt. 


1. POTTER, Treasurer. S. POSSONS, Supt. 
8. M. HAMILED jR., Assistant Secretary. 


THE BRUSH ELECTRIC CO. 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, ETc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Are Lamps now in use. Self- 

Bact ang Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CoO., 


CLEVELAND, OHIO, U. &. A. 





ear Agencies Everywhere. 


IRON CLAD PAINT CO. iron ciad Paintco. 


Factory, 76477 Central Way. Sec. & Treas., No.3 Case Bulld’g, 





And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 

IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

, FURNISHED both Dry and 

f° Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


CLEVELAND FOUNDRY. 
MEAVY CASTINGS. 


ARCHITECTURAL WORK in all its branches. 


Car Wheels 


S\with or without axles, Street Railroad 
Woeels and Track Supplies. 


CLEVELAND, OHIO. 












Office 14 Winter At. 
CLEVELAND, o.t BOWLER & CO. 










INTRICATE 
WORK 
A SPECIALTY 


e 
e 
RING PLATE 


SEAMLESS 
Sree. BOXES | 


| ANY SIZE I & 
STEEL CATTLE TROUGH. __ (STEEL CATTLE TROUGH . 
nmin EE - - “ SEAMLESS 


BUCKETS) 


PIPE HOOK 








a ne | the best No. 1 band saw in th 
world 

$100 will buy our new No. 2 40” band saw. 

$185 will buy our new patent band re-saw 
ing machine. 

ios will buy the best No.1 automatic rip- 
— machine. Weatherboarding attac 
ment included, and one saw. 

$125 our new No. 2 complete as above. 

For further particulars address 


STANDARD MFC. CO., 


110-120 Main St., Mt. Carmel, I11. 





HEADQUARTERS FOR 
ANIMAL POKES 


<a revent animals from 
breac or being injured 
by bar wire. Best in the 
market. Recent valuable 
improvements. Prices low. 
Factory extensive and relia- 
ble. Send for catalogue and 
— list. 
W. BISHOP, Berea, O. 





The Goodrich Folding Bath Tub. 


Greatest Invention of the Age 










Complete in all requirements, is § 
Self-Heating and Folding. 
) When not in use occupies 
space on floor less than two 
feet square. Can be used 
in any ordinary bed-room. 
For full descriptive curculars 
and prices address 

Mich. Bath Tub Co., 

Homer, Mich. 








A section of our new Steam Pipe Casing complete. 


A. WYCKOFF & SON, 
Elmira, N. Y 
Patent Steam Pipe Casing 
For Underground Steam Pipes. 


Send for Circular and Prices. 





Two staves removed to show the lining between 
the inside and outside staves. 





UNIVERSAL RADIAL 
RADIAL DRILLING MACHINES 


— THREE DESIGNS. SIX SIZES 


EMBODY ALL DESIRABLE FEATURES 


og PRICES$450 UPWARD 
“7 oA UNIVERSAL RADIAL DRILL CO 


NCINNATI ‘ 








Steam Jet Pumps, - From $4.00 up. 
Automatic Injectors, - ‘“ $5.00 up. 
High Lifting Injectors, ** $6.00 up. 
Shafting, Hangers,- - “ $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC, 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO., CLEVELAND, @ 
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TEE SwaeEEeT «kc CLARH Co. Marion. Ind. 


Manufacturers of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. 


Also manufacturers of Curry-Combs, Hardware and Saddlery 
s@rWrite for Price List and Catalogue. 





CLEVELAND ROLLING 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel O 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 








STEEL 


WHEELBARROWS 


Rolling Mills. 
GRANT McNEIL, 


AKRON, O. 


“ Send for barrow circular. 





IRON AND STEEL MARKETS. 
PIG IRON. 


CLEVELAND (f. o. b. cars, net cash): 
Bessemer, $17 80; No. 1 Foundry, $17 80; No, 2 
Foundry, $16 80; No. 1 Gray Forge, red short, 
$t5 80; No. 2 Gray Forge, neutral, $15 30; No. 
1 American Scotch, $17 80; No. 2 American 
Scotch, $16 So. 


CHICAGO (reported by Messrs. Rogers, Brown 
& Co.): Scuthern Coke No. 1. Foundry, $16 00 
@16 50; Southern Coke No. 2 Foundry, $15 50 
@16 00; Southern Coke No.3 Foundry, $15 co 
@15 50; Southern Coke Nor, Softeners, $15 50 
@16 00; Southern Coke No. 2, Softeners, $15 00 
Gis 50; Ohio Silveries No. 1, $18 50@19 00; 

hio Silveries No. 2, $1750@ 1800; Ohio 
Strong Softeners No. 1, $19 75@2025 ; Ohio 
Strong Softeners No. 2, $1875@19 25; Lake 
Superior Charcoal Nos. 1 to 6, $21 oo@21 50; 
Tennessee Charcoal No. 1, $20 00@20 50; 
Tennessee Charcoal No. 2, $19 50@20 00; 
Southern Standard Car Wheel, $24 50@25 00; 
Tennessee Standard Car Wheel, $21 co@2I 50; 
Hanging Rock Standard Car Wheel Cold 
Blast, $26 00o@28 00; Hanging Rock Standard 
Car Wheel Warm Blast, $23 00@25 00; Old Car 
Wheels, $00 0o@oo oo. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $14 7°<@15 25; Southern Coke 
No. 2 Foundry (uew classification), $14 25@ 
1475; Southern Coke No. 3 Foundry (new 
classification), $13 25@14 25; Grey Forge, 
$13 25@13 75;. White and Mottled, different 
grades, $13 00@1350; Silver Grey, different 
grades, $13 75@14 75 ; Southern Charcoal No. 1 
Foundry, $17 00@18 50; Southern Charcoal No. 
1 Mill, $15 75@16 75; Southern Car Wheel, 
Standard brands, $23 00@24 00; Southern Car 
Wheel, other brands, $18 50@21 00; Hanging 
Rock Coke No. 1 Foundry, $16 50@17 50; Hang- 
ing Rock Charcoal No. 1 Foundry, $20 50@ 
21 50; Hanging Rock Cold Blast, $22 00@24 00; 
Hanging Rock Warm Blast, $00 co@o0 oo. 


LOUISVILLE (reported by Hall Bros. & Co.): 
Hor Biast FounDRyY—Southern coke No. 1, 
$15 oo@15 50; Southern coke No. 2, $14 75@15 00; 
southern coke No. 3, $14 00@14 50; Mahoning 
Valley (Lake ore mixtures), $18 00@19 00; 
southern charcoal, No. 1, $17 50@18 00; South- 
¢rn charcoal, No. 2, $17 00@17 50; Missouri 
charcoal, No. 1, $18 50@19 00; Missouri char- 
coal,No. 2, $18 00@18 50. FORGE—Neutral coke, 
$3 ns Cold short, $13 25@1350; Mot- 
ited. 72 7 O13 oo. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $2250@ 
2300; Southern (other brands), $19 00@20 00 ; 
Lake Superior, $22 50@23 oo. 


Sr. Louis (reported by Rogers, Meacham & 
Shields): Hor BLAst COKE AND CHARCOAL— 
Southern Coke No. 1, $16 00@1650; Southern 
Coke No. 2, $15 25@15 75 ; Southern Coke No. 3, 
$14 75@15 25; Southern Grey Forge, $14 25@ 
1475; Southern Charcoal No.1, $18 50@19 00 ; 
Southern Charcoal No. 2, $18 1850; Missouri 
Charcoal No. 1, $18 50@19 00 ; Missouri Charcoal 
No. 2, $18 00@1850; Ohio Softeners, $19 00@ 
2050. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $23 00@24 00; Southern, $21 00@ 
2402. CONNELLSVILLE COKE—Kast St. Louis, 
$5 65; St. Louis, $5 80. 


BUFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong 
No.1 Foundry, $19 50@00 00; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $18 50 
@oo 00 ; Niagara No. 1, $19 75@00 00; Niagara 
No. 2, $18 75@oo 00; Niagara No. 3, $17 75@oo 00; 
Ohio Softener No.1, $19 co@00 00; Ohio Softener 
No. 2, $18 oo@00 00; Lake Superior Charcoal, 
$22 oo@oo oo ; Tennessee Charcoal, $20 50@o0 00; 
Southern Softener No. 1, $17 25@o0 00; South- 
ern Softener No. 2, $16 75@o00 00; Alabama Car 
Wheel, $25 co@00 00 ; Hanging Rock Charcoal, 
$24 00@00 oo. 


DETROIT (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
$21 50@22 00; Lake Superior (coke) Bessemer, 
$20 oo@21 oo ; Katahdin (Maine charcoal), $26 oo 
@26 50; Lake Superior Coke, Foundry, all 
ore, $18 75@19 50; ay Superior Coke, Found- 
ry Cinder Mixed, $18 00o@19 00; Standard Ohio 
Black Band, $19 00@1950; Southern No. 1, 
$17 00o@17 50; Southern Gray Forge, $14 75@ 
15 25; Jackson County (Ohio) Silvery, $19 00@ 

»50; Old Car Wheel, $20 00@00 oo. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $17 75@18 00; No. 2 Foundry, 
$16 75@17 00; Grey Forge, $15 50@16 00; White 
and Mottled, $14 1500; Warm Blast Char- 
coal, $19 00@22 00; Cold Biast Charcoal $23 00 
G@29 00 ; Bessemer, $18 00@18 50. 





CINCINNATI (reported by Rogers, Brown & 
Co.): FouNnpry Irnons—Southern Coke, No.1 
foundry, $15 00@15 50; Hanging Rock Coke, 
No. 1 foundry, $1750@1852; Jackson Co. 
Stone Coal, No.1 fuundry, $17 00@18 0c; Ten- 
nessee Charcoa!, No.1 foundry, $ 8 00@18 50; 
Hanging Rock Charcoal, No.1 foundry, $21 oo 
@22 00. MILL [ROoNS—Standard Southern Coke 
grey forge, $13 s0@13 78; Standerd S: uthern 
Coke, mottle1 $12 "5@13 25; Co’d Short South- 
ern Coke, grey forge, $1200@1350; strong 
Ohio Neutral Coke, grey forge, $15 50@16 co. 
CAR WHEEL AND MALLEABLE—Standard Ala- 
bama Car Wheel, $22 50@23 50; Tennessee Car 
Wheel, $20 50@21 50; Lake Superior Car Wheel, 
$22 00@23 00. 


MERCHANT IRON AND STEEL. 



































































Flat Bar. 
EO Oe A A OE OO BNE bc seccesccescococecccsccsenesess 
4% to 6 by % torinch 
1% to6 x 1% to 2 inch...... 
1% & 1% by % to % inch 
1 &1% by % to % inch 
%, % and Ky gS SIE .2 30 
Round and Square. 
BG ine soscacsctcenncscccicne I 90 
2 to 2% inch ot 0 
2% to 3% inch +2 40 
3% to 4inch...... 2 90 
4% to 4% inch.......... +3 40 
i IIE cs ccccatnacansoccatsuhanea <apsacacsbieantancstll 3 60 
Oval. 
FG UO T96 ANH. .0...0cscrvecvnseccsconcesconcnstoncasesesesets 2 30 
Bs te NE IEE sissy sdeui ace ns tmcnsatadaonatensanbesusasasegur’ 2 50 
| REEL DEES a 
Ho. am! ons. 10 
Half Oval and Half Round. 
SE Bie AM ics caactsninsnanbeaunccanasion uieaaaess on§ £0 
PENI III «con co ccscchasncnincenvuccenoeechonae +2 60 
% to 3 20 
Mlwncsdttn rata tkcc sacha issanncanewaatubuas: aeabusesasoamanianaaes 3 40 
| ES ee 4 90 
Heavy Band. 

1% to6 xd AE SO sos ccscsenecsnesencsicakous 10 
t to1% | a SE eae 20 
\% to % by & and 5-16 inch... +52 40 
4 to $6 by & and §-16 inch............cccccccccccses go 
Hoops. 

EE Os 0 a en inc ccouscasnsbeunsbsaiond 2 70 
1% to 2, Nos. 16 to 18............ +002 80 
1% to2, No. 1 ion 
EEE BOS, TAO, Bio veccscncscsccees ++.3 00 
1\% to 2, No. 21 ecoeS 10 
neg SS Sa RE Ra ea coos OD 
15-16, r and 1%, NOS. 13 tO 15......ccececeee +I go 
15-16, 1 and 1%, Nos. 16 to 18........0..004. +++3 00 
15-16, 1 and 1%, Nos. 19 and 20............... +3 10 
oe eG OT, a Sea aa 3 20 
15-16, 1 and 1%, No. 22.... -3 30 
%H, Nos. 13 to I5...... cae +3 10 
%, Nos. 16 to 18... -3 20 
%, Nos. 19 and 3 30 

+03 40 
scanab uibeenada cecal 3 50 


13-16, Nos. 13 to I5......... 

EOE, DEO. BO OO Tiavsccccccicncccessccccszcessccsesensen 
Sn: PN, Ur NE Dc onvacanvad vaonsnacnanoisnnenssente 
13-16, No. 
ie No. 


rrrrrrirtrerrrriri iri ri) 


4, Nos. 
%, Nos. 
%, Nos. 
%, No. 21 
x. No. 22 


11-16, Nos. 13 to I5..... 
11-16, Nos. 16 to I8.... 
11-16, Nos. 19 and 20... 
BI-IG, WO. Bl cevesccoees seins dhachaustabateesadbedonesnansecken 


%, Nos. 13 to 15 
%, Nos. 16 to 18 
%, Nos. 19 and 20... 


Light Band. 


1% to6 by % to 3-16 in......... 
1% to 6 by Nos. 11 and 12... 
1 to 1% by % to 3-16 in....... 
1 to 1% by Nos. 11 and 12...... 
% and 13-16 by % to 3-16 in 
% and 13-16 by Nos. 11 and 12.......000000 mm 
HW and 11-16 Dy % tO 3-16 itn...... cesseseseeeeeeeeees 
% and 11-16 by Nos. 11 and 12.........0008 si 
H% ANd 9-16 Dy % tO 3-16 IM, ...ecsccessecesceeeeeseeees 
¥% and 9-16 by NOS. 11 ANA 12....cccccceesseesseeeees 
% IT Ae Dr TO cscs cncnabdennnnaabiesnncnesscnaeesaneta 

By BUG. BE BIG BBocececccccccscessevecceeseccccescecss 





bs do ds Go ds do bs is bv tv vs 
FPSSSSSSFSSSES 








MILL CO.,! 





Wagon Sox Iron. 
% inch, beveled edge, by Nos. 11 and 12...... 2 90 
inch co ‘ a 






























% 4 13 and I4...... 3 10 
¥% inch, - = ve 11 and 12......3 20 
%inch, “ - a 13 and 14......3 40 
Sheet lron. 
NO. 10 tO 14...cccccrecccscessseessceseseeeees 2 65 
No. 15 to 17...... 2 80 
No. 18 to 21......06. cvcccccccccccesoceccoscccesceoesococooees 3 00 
BNO. BB TO 2G .cccc.cccescccccccscccccescscocccsceve ceccescesoes 3 20 
INO. 25 tO 26...ccccccccccecvcscccccecccsccsconsces -3 35 
NNO, 27 occccccccccccscccccccese 3 45 
NO. 2B.....cccccccseereee ecenececocccccoscoccsccocscosccscesacecas 3 55 
Iron Boiler Plates. 
Tank, ¥ inch and heaviet.......... 2 80 
C Ho. x, - pee e 3 05 
CHNo.1 ws ” «3 90 
CH Flange, “ . ° +4 05 
Extra Flange, ie obecnstacbosssbvencendsieed 455 
Solid Fire Box TF gucenseocsveediedbooonoene 5 30 
Steel Boiler Plates—1-4 in. and Heavier. 
BEIT cad vis seceen ceces. esecocesocbocspeoteetes een 3 00 
SH|IL ....2sccccce coccccccecscescee oo -3 40 
Is cicckccicssccsrencstncecsccsssaensccsee eccccee: ecooeneeeses 3 70 
Marine Flange...... 4 10 
FR Ws scakccsvenssevecmepnanethastashaenscacvaieapssieeeess 4 
Above includes plates 90 inches wide. 

et 9 ee | eras yc Ib extra 
96 to roo in. wide a - 

100 to 104 in. wide 1c “ 


104 to 116in. wide wes 28 special 
American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. cts. Ibs 











HK GOS Beh. TAN WG oa occese cencccsncscosconencesicivnesed 09 

g16to%in “ 09 

co ee Ee, 8 Oe) 10% 
% to4 in...... ; 

¥ to 11-16 and 4% 

¥%to 6in 

\% to9-32and 6%to7in 


2 to 9-16 wide by 2 to $4 thick.........ceccccsseseees a) 
Bessemer and O. H. Steel. 





Cutter Shoes, tapered and burr. - 
English Tool Steel. 
























CORON Be vcccosccssccccocesonsseenoseceenes cb cnsseetaeseceseccses 
I BN  isedersnashansescuns 
“ “ Choice ” 
Burden Boiler Rivets. 

, %, 11-16and % inches diameter.............. 4 00 

ridge 4%, %, 11-16 and X% inch diam............ 4 00 
SCRAP IRON AND OLD METAL. 

NET TONS 

No. 1 R. R. wrought SCrap...........000sseeeeees $19 00 
No. 1 wrought scrap..... 18 00 
No. 1 Machine cast scr 14 00 
Iron axles + 24 00 
Axle turnings.... phawsesteosenaae 15 00 
Wrought turning (free from cast)........... 13 09 
aro sinaccsécantantvanaseivencaxe «. 9 00 
Uncut wrought iron boilers.. 13 00 
Ne IE UID vcccccckatesassensssaenoazenace see 17 00 
Re 9 co 
Pipes and flues (Clean).. 00 
RINNE NUNIIN <csncucsashexhcossshenavdenscesn 00 
Hoop and band iron.. 00 
Sheet iron 0° 
Wrought drillings............. paetasesdeipemeare re) 
I NIN inna ss nda ncannasuhendgincsagbonion 


Old iron T rails 
ORE SS Sere ae ie 
Rn a a sic cskunsaenvilesouaiaiibn 
Old copper 
No. 1 H. red Brass 
Heavy yellow brass 
Light yellow brass........ 
Scrap Zinc 
yy BF eee 





H. N. HILL & CO. 
Manufacturers’ Agents’ for 

BOILER TOBES. 
PLATE STEEL. 
BoILER RIVETS. 
NORWAY IRON RIVETS. 
SMOKE STACK AND GASOMETER RIVETS. 
BAR IRON. 
BAR STEEL. 
STEEL AND IRON ANGLES. 
SHEET IRON. 
SHEET STEEL. 
RAILROAD AND BOAT SPIKES. 
WROUGHT IRON PIPE AND FITTIVGS. 
PULLEYS, HANGERS AND COUPLINGS. 
BraAMS AND CHANNELS. 
STEEL RAILS AND CASTINGS. 
GALVANIZED SHEET. 
PORTABLE FORGES. 
RAILROAD AND MACHISTS’ SUPPLIES 


813 PERRY-PAYNE BUILDING, 
Telephone 95. CLEVELAND, O. 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 





TUTTLE, OGLEBAY & CO., 


Commission Dealers in 


rrom = Ores. 
FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & CoO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


tron Ore, 


Perry-Payne B’ld’g, Cleveland, O. 


THE CONDIT-FULLER (0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 


Pickands, Mather & Co., 
IRON ORE .- .- 


— AND— 


PIG IRON 


Corner Bank and Superior Streets, 
CLEVELAND, O. 


E. C. POPE, 


COMMISSION DEALER IN 


[ron Ore, Pig Iron 


AND METALS. 
Cleveland, ~ 











Ohio. 


A FOUNDRYMAN 


iY CONSIDERABLE EXPERIENCE in all 
: the details of his irade, desi es to at: ach 
himself to some firm of Pig Iron Producers, or 
Brokers, as Selling Ageni—traveling or lo- 
eated. Has had cons derable experience in 
the melting and mixing of iron in large quan: 
tities. Is well posted on mixtures, and knows 
the requirements of the Western foundry 
trade. Address, 


PIC IRON, 


Suite 75 Citizens’ Brnk Building, 
No. 121 La Salle St., CH1caGo, ILL.” 











Hoisting Engines 


OF ALL SIZES.; 






Address, 


JOHN F. BYERS, 
RAVENNA, 0, 





PITTSBURGH & WHEELING COAL C0., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 


Office, 29 Mercantile Bank Bullding, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
Tas. PatreRson, Sales Agent 


ORT WaYNE 


Bp JNDIANA MACHINE WORKS 


——.) INDIANA 
—o'| & BUILDERS OF 


1 WOOD WORKING 
» MACHINER 
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"TuHp IRON TrRapDE ReEvIEw. 








MACHINERY SUPPLY MARKET. 





Anvils. 

BR a veicunvaseraiesens cidunseverssene constovents eb 10 
We RED vccevdsinvcavccssasssbesccastticnscocscestenccsestnl 8 ok 
Bellows. 

’ i ae 7 
Blacksmiths { Bullock’s.... dis 50&10 
TD <0. iéskcscivesvied suatusine uecvdd dis 40@40& 10 
THANG... covecssccccccccrsecocvsscncces soscocved dis 40&10@50 

Belting. 
Boston Belting Co’ s standard..... dis 7o@70& 5 
extra........ dis 60&5@60&10 
= na a, Sener dis 55 
BRO’ 8 BROCE LAD... ccoccscccsccccsoscsvvssvsesesessees dis 45 


Cleveland Rubber Co. extra standard dis 60&10 
Shultz Raw Hide Leather Belting, single, 


Spica ubieineeasieniassesanpientaveieiahiiah esuesireconaet dis 40 
Shultz Raw Hide Leather Belting, double, 
SE RAMS BIOU IAB rcccavecsdecvssesnesse ceveve = tie x. 


Standard, oak tanned.. 
Alexander Brothers’ pure oak =z "a 8 ca 


Blowers and Exhausters. 







Be, FH. BEM TCOPR MED... cccccccce cocccccecosccocscccssses dis 20 
MOStOM Blower CO.,.00000.ccccccccssscevcsccocecsccses dis 35 
ED Dl ccscsesccscsncees eemibginnomiecetpoensdonesvenccsseed dis 35 
Borax. 
pits Tapia ccllchdespsedasecsvenghabisdiiewensesseeceuds 8 bok¥@i10% 
Chalk. 
MEU, Goss pisgtuninacchssiasvivmmmebandeeens <obeil $8 gross 50 
White Crayon................. A gross 12@12% ir 10 
Sasi camincn tour conway SeNasulntaeoiiins duipakosekenal is 70 
ND cditabiaunsivteitadsintisacssosueevecsisececeee cnoveusl dis 85 
Chucks. 
Cushman’ 8 4 Jaw Independent... dis 45 
CREME ox c cecsedesencotsccceesertd dis 40 
™ GOERTSR SCTON..0ceccvessacesccsccccered dis 30 
a 2 jaw Brass Workers. dis 30 
* i Racistinswacidenn Gliiindas dnassiatsovnented dis 25 
Wescott’ s Scroll Combination............... dis 33% 
IEE i csnimivianinrpsavinccaeed $ 40 
= Little Giant Drill......cccccccccccsed dis 30 
Horton’ EE is csscsscoidndesdacossteusianeed i 
Independent...... actos i 
National Combination.. 


Sweetilan 
Skinner ss 
“ Independent. 
Almond Drill................ 
Morse Be aie aie 
REE “ss cccnsenasentiisakbeccsapensanesoreoretees 


Cutters and Reamers. 





II coh casita ii uentns ecachocennsionsecdens dis 10@15 

Pratt & Whitney. is 10o@I5 

BtawGerd......0s000 dis 10@15 

Brown & Sharpe, Milling Cutters........... dis 15 
Gear Cutters... +--Gi8 15 
Crowbars. 

SEE, MUNN conncsksaatdesagastensseatyiiundiacscceosnenshduan eb 
NEE GUUS -OUMIUR sn ncsscsrensnsceseereinxseseanneie hb 330 
Drill and Drill Stocks. 

RNG MART veccisnconvctsusdthrtetannsucntsesenceied dis s0&10 

Morse Taper and Straight shank to 
ND ak cGevican adawigdaissystukeaduautaarniasdsseuessend 
Morse Taper and Straight shank Larger 
than 1”. Wisacchavkusdieeyseebastessessoeunvescexdneail i 
TE. ONO RD . 000. .eecssdesedeveses 
EE ica edsssocesncasparsduenniancens velaeied 
NEE ccxbeurcweskek asaudsvensaneneavee necinauia 
Emery. 


No. 4t9 No. 54to Flour, C. F. 





wa gr. 150. gr. ¥. FF. 

5 € 2%Cc 

suc 2%c 

4% 5i4c 3 ¢ 

10 cans, 10in case 6 c 64%4c 5c 

10D cans, lessthan 
i seiea nie netenSceunes 10 ¢ Io ¢ 7c 
Emery Cloth and Paper. 

Barder, Adamson & CO.......ccce.ceseeeeeees dis 45@50 
tn RII a -. csacsancciisienensnncpoabionanl dis 40@<5 





dis 55@60 

ee en Sa dis 60 

Sterling.......orrrcsercoeeeeccseccesersccseeeccescssreass dis 60 

SEED ccsccthcccsants Aecdvohdsavaceapeaccieel dis 10&33% 

percamptos povoocccoesoescesooonsooosessoesessose aoa 55 

NINE Ti ccsgntananasudsapesensxexyhasaiaponebibeseshl is 65@70 
MINIT dcvccseccecas.  apniaheenmubenesesiemaseanteein dis 

NINN 5; cn csanaencigeadesaceakensedpansseconmeab dis 1o&10 

Files. 
Nicholson cou teatanuhcapuantenaane dis 60& 10@60& 10& 10 
Ue I seins snceehasannehaaniagucnaraznanseiter dis 25 


Kearney & Foot dis 60& 10@60& 10& 10 








Black Diamond........... .. dis 60& 10@60&10& 10 

NT areca seccasteskssaaahanianel dis 60& 1o@6c&10&10 

MMII. cccssadechesecieesmlensanenersansseesciees dis 65@70 

SASSER SEE SER SSS a poe d 

a SE ARISE REE Se 

EEE DRESS AG RTS FE ea aE a 

Reynolds Bros.’ Hand Cut................ccceeeee 

Hammers, 

Sn Sc. andaeaieowsdspeiieadsasassiean) veciaencadeaitea dis 40 

Atha new list, Jan. 15, 1887... ..dis 50 


Heavy ham iers and sledges “under 5 ‘bs. 18¢ 
over 5 Ibs 14c, new list. 








PATENTED 
April 23, '89 


P THE Atnorr MACHINE CO. 


—memerenyeene 
f , choy 
OT: yp had $F 
Be Minch) redler rane 
, ahundrsde rt ff acd. nt rm 


Mee Kboll MiackineCe 








‘s Metropohten National Beow 
Chicego 















Jack Screws, 
Tidimela Welt Oo. Wetscieiscccsessceccccevsssccesensed dis 70 
Nuts and bee ge | 
Size of bolt inches ¥ 5 5-16 % 
Ane 3% 


Hexagon ..........0004+ 15% 1H a 


9 
In lots less than atk ca > 8 a 
boxes add rc to list. 


Nails akanneu 


ek tea car lot 4 














Oilers. 
NR Ie Oi vitdesiceeiinrininsiaresesscsveseecmmnall dis 60 
BD GI CIE scene nnstonescevniacenscooes: setienl dis so 
Malleabie ~~ 9 owe 8), No. 1, $3.60; Ne. 2, $4.00; 
WO. 8, Fahd FH BBccevsnscovessersveies dis 19@10& 10 
Packing, Steam. 
Boston piano LL gaeenesiexecsenee 00 coecsoesed dis 60 
American Packing Hemp peosceonorens sees . ] a} 
OE BOC — Cs saceccosnccesencensneeel 8B Di4 
Italian Packing Ty’ saereemecenoneened 8 Di3@14 
I 2 BG cieccsecssssescoccessovcecbscravestesy 
eS H 
50 
2 Bx 
oe 
12 dis 60 
13 dis 60 
Iron Pulleys, Walker L18t........c+.....seeeees dis 45 
ORES WISETO csecsesenccsscscosncsscooosecssesconseed dis 55 
BERE WEOE PUB ecserccevcccccccscoscssccseesed dis 55 
Rivets. 
Iron, Thousand, list November 17, ‘ie 
enbenenvensgpabetnicedis “iichiddbinenediaens secteiedatintatasd 8 50 


Iron, Ordinary, Cooper’s Block and — 
list November TJ cccccccecccccoecovcccosesccococcoees 

















Copper scncicusnstaeavteapiereeisecees dis caigaete 
Rope. 
Manilla, % inch and over................s00+ 4 Dis 
Sisal, % inch and Over ..............sscccscocsee Diz 
Sand Paper. 
B.A. & Co... Seduncnananebeathe: cccsscedanspneiaenne 
H. H. Barton’s.. Sosa: descts swcustnrieaa 
New England Flint... sesse sees 40@50 
Barton’s Garnet...... dis 20 
Saws. 
RID PIII ncn cccsicccsccaccossicnsssteesees dis 45 
MUNIN scah cecoovasuvssuswusunsste sessouaseiul dis 20 
ni Scroll. Net 
Hack Saw -eaamaiaca dis 20 
CO ee eee dis 20 
-* | Cee eccscccccccccosoelhi® SD 
Saw Swages Disston’s...... — rd 
Atkins’ Cicular SAWS..........ccccsssceseer esses 


a EO CREA dis 40&10 
” Silver Steel Diamond 

Cross-cut Saws.............. 8 7oc per ft 
- Dexter Cross-cuts .-. dis =< : 





Diamond ‘“ 
“0 Tuttle Tooth Cross-cuts..dis a es 


- One-man Cross-cuts......... dis 32c ‘“ 
eee dis a3c per pair 
No. 6 Yh ' Setesueemnibaabiendatiiiad dis 16c ‘ 
Excelsior Saw Tools...............0005 esses $6 per d 
Perfection eS SR TREE I ay 
Detroit Saw Works, EP IBL . ccscxcoscnsssrnd dis 50 

IRM issccccvccsescasnesaeen dis 25 

ae af ID soccssuacorekceneacs’ dis 45 

Screws. 
Wood Screws—List Jan 27, 1889. 
NE RE IN cv cnconectantsensccescisavemameemanenianl 


Round head iron.... 
Flat head brass........ 
Round head brass 


SO SN ores secenssrversccetsostntensnensesouseoseatel dis 
Hexagon PP.ccocccccccccecccccccsscssccocooccecoocos cee 
Set C. H. P.ccccccceee 





Bench and hand— 


Lag OF COBCH...........-ceceececcorrreeeeees dis 75@75&10 
Coach, patent gimlet point 4 


Shovels and Spades. 


Ames’ list November 1, 1885 
1 OE ITE PERE ITE 





Taps. 
Cards, Hand and Nut to 2 BAR ssececensed dis 50 
Carpenters’ ” - <conteneraee 
Morse 
Pratt & Whitney 
Machine Screw sage. 
Pipe he og to 23% in... 


Stay Bolt Tap,..........cccccccese 

Stove Bolt Tap6.................+ 

Pulley TODS ccceee icauks sauldhvbegibhaiaigiendeamacaane 
Twine s > 

No. 12, Flax Twine, y% and ¥b Balls... a 

No. 18 A and 5 8c@28e 

No. 36 “ce ae q oe re nd 

2-Ply Hemp, aS & bd » Balls (Spring Twine) ) 1134c 

S-Ply '° TD Balls... .0...000 coccccccsceee 12@12%c 

3-Ply ‘“ % s Batis Se aeecen a naa ae 11@11%¢ 

a Ae Wrapping, 5 Balls to D............... 15@16c 


TME ABBOTT 


CHECK PERFORATOR 
For perforating the Original Amount in 
Checks, Drafts, Bonds ,Stobk Certifi- 
cates, Etc., 


—80 THAT IT— 


CAN NOT BE RAISED 


Investigate and learn the risk you assume 
by not using it. 


PRICE, - $30.00. 


ABBOTT MACHINE CO., 


47 and 49 South Canal St., 


wee a - °. oe ry rs ” con se 208. eee CMICAGO. 
* . _ 7 o 
e? ° . . * eee” 7° ae ee *e een? LARA All kinds of perforating 
o%e coon 0% ecotee® Se § %ee® o0° 0,9 ° stamps made to order. 

















Vises. Tinned market Nos. 0 to 18............. ceeees -_ ox 
I NE AE cecistirecbniacimnnessiuevionnscccekeievesecesnaedl 
RI Tinned Broom Wire.............. won dis aso 0 
PREIS, vcsscsevecescesscn Annealed Fence, Nos. 8 and 9.. 875 
Siac tiascis coveks cen Annealed Grape, Nos. 10 to 14. etoccunvectobeonene e 75 
nt re Stub’s Steel Wire PRRCIAT occccssoesed $6.00@D dis 30 
an aye wrenches. 
5 * * aa Coe’s L peony cash in ten days............... dis 50 
Maneer’s machinist... Girar — eeccneeecceecsccccoceces soccceees dis 7o&10 

Agricultural... 


Wire. 


Ye ere dis 55&10,& 3 

New List, we 18, 1884 | Bemis & Call’s Combination ..............c0000 dis 35 
DURE BIG GRC nevincicerpesnmenesensieed dis Donohue’s Engineer............sceeeeeeeees dis pot — 
8.6 and annesied, Nos. 0@18...dis 70&1 Lamson & Sessions Engineers............... dis 60 
Nos. 19@26..dis 75@7 7 Billings & Spencer’s Drop Forged puseveceed dis 10 
= Nos. at fist. ER ee ee. ea anrenee 8 I0 
st Nos. o to 18, market list..dis 70& 5 | Alligator . - ee: dis 40 

vanized Nos.oto18 “wesw dis 65&5 














Improved Screw Cutting 


FOOT AND POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 


on trial. Catalogue mailed on application. 
SEA\THE SEBASTIAN-MAY CO.,/¥ mi [ 
164 West Second St.,CINCINNATI.O0. = 








Webster, Camp & Lane Machine Co. 





MANUFACTURERS OF 


Mining Machinery, 


es B Improved Band Friction 


or Direct Acting, for round or 
flat rope. 


Wire Rope Haulage 
Machinery, 
Endless or Tail 
Systems.) 


CORNISH PLUNGER ANO 
BUCKET LIFT PUMPS. 


Rope 


Automatic or Slide Valve Steam Engines, Sheaves. 


@@ Send for Catalogue D. 


Cages, Buckets, Etc. 
134 N. Main St., AKRON, OHIO. 





THE THOS.D.WEST FOUNDRY, co, 


I 





: CLEVELAND.O. 
I\GHT HEAVY 


RON.CASTINGS. 


DAILY MELTING CAPACITY 75S TONS-SPECIAL 
on On 98 ee oO ee OO N) BOn UR now Can Ammelig, Bn, [emmonems 
SMOOTH CLEAN CASTINGS. 
DUPLICATE WORKA SPECIALTY 





Improved Wood-Working Machinery. 





A FULL LINE 


LOW PRICES. 


Planing, Matching, Molding, Tenon- 
ing, Mortising, Boring, Shap- 
ing, Carving, Etc. 


Complete Outfits. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 


FRANK & CO., 


Mention this paper. 


176 Terrace Street, BUFFALO, N. Y. 





- LANSING IMPROVED TRUCE. - 


Made by 


e@ Write for Catalogue of Iron, Steel and Wood Barrows and all styles of Trucks, 








Lansing Wheelbarrow Co., Lansing, Mich, 
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W.S. COLLINS, 
Represented by | wi. PICKETT, SON & CO., 170 Lake 8T. Cuicaao, ILL. 

C. S. BARROWS, 6 Wabe Bioa., CLevetanp, 0. Also for Michigan and Indiana. 
S@SEND FOR CATALOCUES. 64 


OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 
OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


TME AERATED FUEL CO. 


425 MAIN STREET, SPRINGFIELD, MASS 
FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING. 


THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents for U. S. 


171 BROADWAY (suite 24), NEW YORK. 






CHILION JONES, Gananoque, ONTARIO. 
G. M. SMITH, Los Anae tes, CAL. 





HARDWARE MARKET. 


Augers and Bits. 





OMMON AUETS ANA DItS........ccceseeeeee cereee i 

SOME Os sacsssnsisniusecara cibrithacvessestnnasse i 
COGE’S DOUGPIRGE MIG. CO...0cscrroveosssesscsccess dis 55 
Russell Jennings’ augers and bits............ dis 25 
Expansive Bits, Clark’s small, $18; 

PRN I Gy SO asteisnssnnse sis sescvasiinsenieuentd dis 35@35&5 
FAOUOW AUSOLR, TVEW os iccevecsetccivccssssseores dis 25&10 
Hollow Augers, Bonney’s Adjust. $ 

Mag My anand banacs noun saeesuncheenstpgaccuadoeanel dis 40&10 
Hollow Augers, Stearns’ Adjust. # 

IE ncsincapicinicnsiesssvesecdianuacecnventianel dis 20&10 
Gimlet bits, common.......... per gros, gt @3 25 
Standard Bit Stock Drills............... 10&5§ 
UT GELS os cescccccessnscevceeed dis ~iamiement 

Axes. 
Makers’ and Special Brands— 
+ ha or Guavesevassastneasocsucaievedaseeeva ¥ doz $8 00 


8 doz $7 oo 
































Bolts. | Padlocks and padlock KEYS... csccceceseee lis 66% 
Cast iron barrel boIts..............sssseseeeeeeees dis 70 | Bell pulls, mineral, porcelain and jet.......dis 60 
Cast iron shutter bolts, €tC..........scssseeeeees dis 70 | Bell pulls, genuine bronze.................. dis 6o&r0 
Cast iron chain bolts........ ..ccccocs sesseseos dis 6s&10 | Lever bell pulls, genuine bronze........ dis 6o&10 
Ten’ patent Goor bOlt..:<<s0s siecss sccnscsesscesed dis 60 | Butts’, genuine bronze... dis 60810 
Wrought iron barrel — pinasoossesssteqsassenee dis 70 | a — ape pore esspeetpeeiinnssys = — 
Wrought iron square bolts.............c00e00 di | © Goo: S ANC 1ALCHES.....e00eree0es 18 10 
Wrought shutter REE ciccnusisiexcovinntiacah dis poe tg | anere Sone a rressessaseson esessesees = cour0 
Sargent’s list | utter hinges&flaps, genuine bronze.dis 10 
Carriage, common, new list...... : is 7o&12% | Shutter hinges, bronze plated..............0044 is 70 
TATE. COMSINONS, BOW. THEE. <0. 555 csccoseusneecsessvees is 70 | Flush bolts, genuine bronze..................+ dis 70 
Carriage and tire, Philadelphia pat- | Shutter knobs. genuine bronze.............00 dis 50 
Sy RS Se ee dis 75&10 | Shutter bars, genuine bronze................... dis 60 
PRRs OSS RR ASAE NS BCR = is 62% | Sash lifts, genuine bronze.................00 dis 60 
Plow bolts...... aisnteiacsetstotases dis 60&5 | Sash pulls and plates, genuine bronze....dis 60 
Machine....... dis 7581 | Push plates, genuine bronze...............00+- dis 60 
RMU Ssisesias se catvseass ecthcsestansrooeneen dis ree 1ok80 Drawer pull Tage bo a stsersseeseneens dis 66% | 
etter box plates, genuine bronze... .dis 60&10 
Buckets, Elevator. Barn door locks Ne 
sadens el uhpeavadetasaawelecmnaseuns ¢ 33 
<osndy anand éxiephadintenwasengedessiasesans ssvsuuuhaneiebl dis so&1o | Bishop’s Buckeye Sash Locks......8 gross $4 i 
Butts. | Plumbs and Levels. 
WINE BR siinivscsikicesicsscscccccivcaness dis 75&10 | Standard list.. .............c000+ dis 708&10@70&10&10 
Cast brass, 100se joint.............ccccecceesseees dis 33% | Pocket levels. ..............0000 dis heise 
pee irom ai — | Davis’ inclinometers.................sescesses dis 1>&10 
ast joint, narrow................ S$ 50& 10&5@60&5 
Fast joint, broad lis SS& 108 sGeok 10 Pe ae ees 
OBE jOINL.........cccccccerrsccccsessesesscccccorerrree Gis JO | SiStErN, DES’ MAKCTS................,...- is 50&10@oo 
eae joint, j jap. EARS COTE Seer Ree dis os } Pitcher spout, best makers dis 60& 1o@60&10&10 
Loose joint, jap. with acornS..........00.00000 dis 79 | Pitcher spout,cheaper goods dis 7o&5@70&10&5 
LOOSE PiN, ACOTNS......06..-...eeeeee ....dis 70 Pokes, Animal, 
Loose pin, japanned acorns......... .--.Gis 70 | Spheor’s I. X. sales avoscvessescoosscssosis doz $6 co 
Loose pin, acorns, jap. plated tips............. i ae re ---P doz $5 25 
babi, a steel— y an seer’ ORGS vances cserscssce -B doz $3 75 
roug ASt JOint, MATTOW.......ccccesceceeees is 70 | Bishop’s American doz $2 
Wronent. a joint’ I haan ...dis 70 | - " #75 
Wrought, loose joint, broa dis 70 
Table Butts, ee dis 70 | Sock. steel... me dis per be 
Regular TT cs cinnintsisanansinnpansiad oe oe ero ee ee ao ane 
Light inside OVE * a IIS aR dis 70 | Razors. 
I I sci sascsncsnenenburacesncrotnsyenvaesetasssosecass ce Fe Be 2k oe ne dis 20 
Light ae RE ay dis 70 | Wostenholme & Butcher............. $10@£...dis 10 
Chains. RD PUINNY crccsensaratnacecenaseescnsexenesegned dis $9 50 net 
Trace, 63%4-10-2........98 pair I. = Scales. 
Trace, 644-10-3 ® pair 50&10@s50&10&5 | Hatch, Counter, No. 171.................. $B doz $21 oo 
Trace, 7-10-2.......... ® pair 1. . FAMteR, TOR, lO. GE esrccccceccccscess $B dox $6 75@7 00 
German Halter Chain, list June, 1887...dis 50&10 | Chatillom’s GrocerS..........cccccssce ceseccecesceees 7? 
German Coil, list of June, 1887..dis sofas Family Turnbulls.. dis pe are 4 
Galvanized Pump Chain «+++ B 1D544@6 | Scale Beams, List ofjanuary 
ack my on. ea * _ 73Q758S Se. Mics suansiaesanadonncocanacemad dis 50& 10@s50& 10&4 
ac ain, Srass. dis 70@70& Screw Dr vers. 
Chisels. Stanley R. & L. Co.’s Varnished 
Socket Framing and Firmer..................../ dis 75 NE NE PROS dis 65&10 
Socket Framing and Firmer, Buck Bros..dis 30 ere R. & L. Co.’s Black Handles..dis 60&10 
Socket Firmer and Framing, L.& Sets interchangeables............... # doz $18 dis 25 
PE MINED: ccncesascpccasineebacshes sanabacka dis 30@30&5 Squares. 
TRAN WaT TIBI Bao cccesecesesccessesossccesesncsed dis 40&10 
aie Steel ond vee | senképenbenauannaeemenesenée dis 75&10@80 
utlery. BIICHEG] TAREE .ccces cesecsceccssscnesences 
| asd ARASRARAAARRAUMNASSaRAGEDRMaaabaRANDSARAASRARESaREAGNIAN net | Disston’s try square and T bevels......dis 45&10 
aeakas: IE ss ciccisncunusabsnensabecasonensenanaie net | Winterbottom’s try and miter........... dis 30&10 
Fibre Ware—Standard Tacks, Brads, Etc. 
bs Nos. I - <x. New List, January 2, 1888. 
Pails, water, 12 qt.......... sree BG 00 $4 50 $...... American iron carpet tacks all kinds 
DAiry, 14 Qteeeeeeereereeeeeerees ee EO  siaces dis 70&5 
See ae eenenrecerteorins esis BO were cssens Steel carpet tacks all kinds................. dis 70&5 
— sen seeanevensnenasenecanennees B00 BO srreve Swedes iron carpet tacks, all kinds....dis 70&5 
erent sppspasoan \seaes ae senses SUPER 150 CBE ER on csnccsnnsrnceccsconctanasacess dis 70&5 
Chamber Sand manbepensennnsosese © SO csease Swedes irom Upholsterers’ tacks.......... dis 70&5 
f Tinned Swedes iron tacks................006 dis 70&5 
a ( » Beneeranss © 50 750 85° | Tinned Swedes iron Upholsterers’ 
Boeyge BS ‘. Sas ak: cee enian MINIT... \.. ssa <cnkanesnaksonsapeaan cxumecktearael dis 70&10 
s, SLOP, 5 SAE 14 GEvcccceeee 9 American iron cut tackS........c.ccc00 dis 674%&5 
peclyay a — S | Copper tacks... PRR 
10% ge ccahemnaetaeretaaiesttegs yf A Copper finishing ‘and trunk naiils......dis s0&00 
ft = M5 37D 3S | Cline Cem Mei cisecacsesikasssinchsenssescnsesenes dis 45&10 
1372 Le 15 SAD DTD | Rate BARE IO ccs snnadensnssissbnsseesnsaseensonseote 8 65 
nid gttch:: 45 3 4 4% Sian cad nails and miners’ tacks.dis 624%&5 
re BE Moye tensesnevapenennesnesspecseess (senses a : Gimp, an lace tacks be ncnkcatanioge dis 70&5 
oe . a pe sesseses 2.* et CRIS: dis 66&10 
Spitt De tomy gel pot lalla Trunk and clout mails..........ccccccccccccessss dis 66% 
pit ons, aisy,’’ pres sec Tinned trunk&clout nails.............0000+ dis 66&10 
Sanam. <3i6 iach... me eS ¢ 4 oan LO. OR eR dis 66&10 
2 ] 5 O / 50 s 
gX0. plain ; No.'s decorated ; No. 5X" White Semanal ie ad nl eoati0 
< 
Gimlets. 
GET OU TO sacs can tncasnins cesscenionsd dis 50& 10&5 
DOGDIS Cut, LOW LIsk.....covccscsrsersssesescesssneses dis 25 
+ P caisen nanneinunanehennens ® gross $12, dis 25@25&5 
Hangers. 
Barn door, old patterns........... dis 10& 10@70 
Climax, (Anti- wrtenen)... IE, ee dis 70 
Star.. ..dis wkuGndnes 
Scranton....... ppabegebegnensbane eocecnsecsonsouagumeaabinde dis 40 
eal dis 50&10@6o0 
Terry’s Patent......... 5 in., $12; 4in., $10, dis 50&5 » C/N C/NNA 7/. 
or ssn cnancnipannsoensagnaiaaianintes is 40&10 | AxW ink USED ON THIS PUBLICATION 


Rss cicsadsdasssnsassrnonhaaee AR: dis 30@30&10 


| Carriage, peocuene.... 


| Door Por. ja 





ey N we 
No. 10 

Ausable, # B.. 33 pA PY P| 2. dis meee! °F 
Putnam, # PD. ee Ey eee era dis 
SEE ccs pevecviesuceiie suesestsceceeal dis wknebuskiekes 

Horse Shoes. 
UEC, BE TRUS os visveissiniscecsaccnscents 8 keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 

MED ss crthay sca kivaaciecsescoesicctedussvucsd ® keg $4 00 
Mule Shoes, at factory............csescere 8 keg $5 00 
Knobs. 


..-"B gross 8oc dis 60&10 
dis 7o&10&5 
is 40&10@ 
dis 65¢ 

-dis 75c@78c 
Door Por. nickle..... -$2 00@2 25 
og a ee 


Locks, Bolts, Etc. 





Base, rubber ~~ 
Hemacite door knobs, new list 
PIGOR TI ccsiviciesss cosvetcsonin's 









| P. & F.Corbear, Locks and Bronze Goods. 
| Door locks, knobs and latches 





Werntohane anand keva. 














New Kodak Cameras. 


“You press the button 
we do the rest.” 


(OR YOU CAN DO IT YOURSELF.) 


Seven New Styles and Sizes 





ALL LOADED WITH 


Transparent Films. 


Ba@s"For sale by all Photo. Stock Dealers. Send for Catalogue. 
THE EASTMAN COMPANY, Rochester, N. Y. 


roe nN EU CoE LES. 











144 | jee 





Wrought iron open hexagonal turnbuckles. The only buckle made that has 


a perfect wrench Made from charcoal 


hold. 


THE CENTRAL IRON & STEEL COMPANY, 
BRAZIL, IND. 


a@Sole Manufacturer. 


B. BARRETT’S SONS & CoO., 


Barrett-Laughlin Car Box Steel Axles and Chilled Wheels 
Coal, Mining and Quarry 
CARS. 


THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6, 1887. 


iron. 

















4&@-Send for Descriptive Circular and Price List. WOOSTER, OHIO. 


THE W. BINGHAM HARDWARE (CO., 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION 
Railway, Machinists’ and Miners’ Supplies. 
WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL 


MALLEABLE AND CAST GAS AND WATER FITTINGS. 





Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS, GROBET & ROTHERY FILES, ETC., 


Hulet, Holmes & Co. 


MANUFACTURERS OF THE 


1, « ~ - = . | 
Eclipse Folding Clothes Bars, 


The latest and best Clothes Bars on the market. Also manufscturers of 
Pick Handles from Second Growth Hickory. These Pick Handles are 
made all sizes, and for beauty of finish conget be excelled. Write for circu- 
. * lar and price list. HULET, HOLMES & OO., 
BEREA, OHIO. 


ETC 
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Classified List of Advertisers. 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (t) once a month; 
the double dagger (]) once in three weeks. 








Pace. 
Aluminum— 
Cowles Electric Smelting & Aluminum 
RM cccuniebibesscnssen © saenoceecesssenpes 12 
Animal Pokes— 
A. W. Bishop, Berea, O.............ccccrreecseeeeees 16 
Bath Tubs — 


*Michigan Bath Tub Co.. Homer, Mich.... 16 

tInstantanous Water Heating Co., Chica- 
BO, I11.......cercerseccresecseses see sseeres 

Day Mfg. Co., Detroit, Mich’ 


Blowers— 

Buffalo Forge Co., Buffalo, N. Y...........++ 23 
Boring Machines— 

*J. H. Osborne & Co., Union City, Ind..... — 


Bolts and Bolt Machinery— 





Upson Nut Co., Cleveland................:::eee 20 
Beltings— 
Akron Belting Co., Akron, O........00-.cceeeee 23 


Belt Holders— 
*w. R. Santley & Co., Wellington, O........ 24 
Boilers and Boiler Attachments— 


.C. McNeil & Co., Akron, O.........cccceeseeees 20 
Late rise Boiler Co., Youngstown, O...... 20 
Columbia Injector Co., Cleveland............... 16 


Penberthy Injector Co., Detroit, Mich...... 24 
Wm. B. Pollock & Co., Youngstown, O..... 22 
Alliance Steam Boiler Works, Alliance, O 20 


Bolt Cutters— 


H. B. Brown & Co., East Hampton, Ct...... 21 
Bicycles— 

Lozier & Yost, Toledo, O...........ccssceseeceeees 20 
Cameras— 

Eastman Co., Rochester, N. Y........c0cseeeee 19 


Car Axles— 

B. Barrett’s Sons & Co., Wooster, O.......... 15 
Chaplets— 

Forest City Machine Works, Cleveland... 20 
Cheech Perforators— 

Abbott Machine Co., Chicago, IIl.............. 18 
Coa] and Coke— 

Pittsburgh & Wheeling Coal Co., Cleve- 





, 17 
Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O...........+s00+ 22 
Harmar Foundry & Machine Co., Har- 
MAT, O.....ccccrccscccccsseccccrereesesscereeescosesessssees 22 
Car Wheels— 
Bowler & Co., Cleveland.......... ...+ fees’ Soeesnnes 16 
Clothes Bars— 
_ Hulet, Holmes & Co., Berea, O....... sesceseeses IQ 


Damper Regulators— 

*Curtis Regulator Co., Boston, Mass....... oa 
Die Makers. 

Avery Stamping Co., Cleveland.......... eoseeee 16 
Door Hangers— 

Taylor and Boggis Fdy. Co., Cleveland..... 24 
Drilling Machines— 

Universal Radial Drill Co., Cincinnati, O.. 16 

*Lodge, & Davis Machine Tool Co., Cin- 

cinnati, O 24 
W. F. & John Barnes’ Co., Rockford, Ills.. 13 


Dry Kilns— 

*Akron Heating & Ventilating Co., Ak- 

TOR, Qoreevcseeccosce cosccccesesecccescncsceccscosessoceres II 

Engineers and Contractors— 

BE. H. Jones & Co., Cleveland.............secesesee 22 
Elevators— 

L. 8S. Graves & Co., Rochester, N. Y......... 14 
Explosives— 

Hercules Powder Co., Cleveland................. 13 


Electrical Manufactures— 
sGhowstané Electrical Mfg. Co., Cleveland — 


rush Electric Co., Cleveland.............sesse 16 
Elevator Buckets. 
Avery Stamping Co., Cleveland................. 16 
Emery Wheel Dressers— 
W. W. Brisben, Cleveland....................cc0e- 22 


Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 


IN TE acon 2 seca castes checeummabngneseauasaaes 24 
W. F. & John Barnes’ Co., Rockford, Ill... 24 


Engravers and Klectrotypers— 
Eclipse Electrotype & Engraving Co., 
RUMINIIIE c sZnnnccssadssphava sabbuseesedascocasenteeancses 24 
Union Electrotype Foundry, Cleveland.... 14 
Engines (Steam) 
Kilby Manufacturing Co., Cleveland.......... 
E. H. Jones & Co., Cleveland.............. - 22 
*Chandler & Taylor Co., Indianapolis, : 
The Westinghouse Machine Co., Pitts- 








MMIII aca kasneehts nasesasahaAbbensapgosaoaceonns 22 
Geo. Worthington Co., Cleveland.............. 22 
Cleveland & Hardwick,Erie, Pa................ 22 
=. Leffel & Co., Springfield, O........... ooo 22 

m Tod & Co., Youngstown, O................ 22 
Skinner Engine Co., Erie, Pa................... 22 
Aetna Machine Co., Warren, O... ...........06 22 

Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 

Pa. and Chicago, II1.............:sssssseesseeseeees 22 
Van Duzen Gas Engine Co., Cincinnati, 

Nc ucdeladusabosaidebosaseabeboudbanecesooestcaconcasenceuaesee 22 

Engines (Hoisting)— 
Joka FV. Byers, Ravenna, O.......c0ssccccccccccers 17 


Engineers’ Specialties— 


Crescent Manufacturing Co., Cleveland... 12 
*Curtis Regulator Co., Boston, Mass......... 13 
Standard Regulator Co., Buffalo, N. Y...... 23 


Ejectors— 

James Jenks, Detroit, Mich ..... eeesborosecccees 16 
Flue Cleaners— 

Crescent Manufacturing Co, Cleveland 12 
Fibre-Ware— 


For Sale— 


Foundries, Furnaces, Machinery, etc........ 20 
Files, Makers of— 

Reynolds Bros., Columbus, O............ «++ 20 

A. & H. Gough, Cleveland...............ccceceeeees 16 
Forges— 

Buffalo Forge Co., Buffalo, N. Y............... 23 

Cleveland City Forge & Iron Co., Cleveland 23 
Foundries— 

Bowler & Co., Cleveland.............:s00000 16 & 20 

Curry & Co., Meadville, Pa..............cc00-se00 20 


Thos. D. West. Foundry Co., Cleveland..... 19 
Feed Water Heaters— 
Stilwell & Bierce Manufacturing Co., 
INTE iiss cicdowessasncvacieeisioutedieeneuctiaviewimenes 
Laidlaw & Dunn Co., Cincinnati, O........... 
Armstrong Bros., Springfield, O 





KE. H. Jones & Co., Cleveland..............0+« sae ae 

Cox & Morrison, Wheeling, W. Va ............ 16 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich............ eccccesse 32 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... — 
Galvanizers. 

Avery Stamping Co., Cleveland....... eieieceis 16 


Gas and,Gasoline Stoves— 

Schneider & Trenkamp Co., Cleveland...... 14 
Gas Machines— 

Detroit Heating & Lighting Co., Detroit, 

OI ssctdns eseidsdns nk ipbividassens tabknt kabhesaseuassGuaeied _ 

Gear Cutters— 

Palmer, Cunningham & Co.,Philadelphia, 

IF hc cssapumnpantvdndeeunbcrceiachnanel A920 0rcceee. ccccccccceoses I 

Hard ware— 


W. Bingham Hardware Co., Cleveland..20 & 19 
Geo. Worthington Co., Cleveland..... ai a0 
Bronson Supply Co., Cleveland...... 


Hose— 





Fabric Fire Hose Co., New York............... II 
Hot Air Furnaces— 
Beecheer Furnace Co., Cleveland............... 21 


Iron and Steel Rooting— 
Sykes Iron Roofing Co., Niles, O 
be appeal Iron Roofing Co., Cambridge, 
ERE RE eee en 
Garry Iron Roofing Co., Cleveland.... 








Standard Iron Co., Bridgeport, O............... 23 
Thompson Manufacturing Co.,Cleveland, 23 
W. J. Burton & Co., Detroit, Mich............ 23 
Kanneberg Roofing Co., Canton, O a 
Berger Mig. Co., Canton, ©........cccrseccooseses 23 
Holton Iron Roofing Co., New Lisbon, O. 23 
*Merchant & Co., Philadelphia Pa............ 20 


Iron (Malleabie)— 
Sweet & Clark Co., Marion, Ind................. 17 
Iron Ore, Bar and Pig Iron— 


Dalliba, Corrigan & Co., Cleveland............ 17 
Tuttle, Oglebay & Co., Cleveland............... 17 
J. H. Outhwaite & Co., Cleveland................ 17 
Condit-Fuller Co., Cleveland, O................. 17 
Pickands, Mather & Co., Cleveland....16 & 17 
ef ee. eae 17 
RRR eee 17 
Lathes— 
Sebastian, May & Co., Cincinnati, O...... ane 
H. L. Shepard, Cincinnati, O.........cccccccccces 16 
*Lodge, & Davis Machine Tool Co., Cin- 
RET cdncd cit ens cxssaachinshinscaeseaaveceesnsess _ 
Lifting Jacks— 
F. M. De Weese, Chillicothe, O....... keane 21 


Manufacturing Sites— 
Chas. G. Hddy, Roanoke, V8.........<cccccerscess 
*Muncie Natural Gas Land Improv 
Nee, IINISEIN. NUIT scons nonscssonceonnscsaesesencess 
Mining Machinery— 
Webster, Camp & Lane Machine Co., 
NG 18 
*Copeland & Bacon, New York................. 23 








Machinery (Foot Power) 
W. F. & John Barnes’ Co., Rockford. Il... 24 
Machine Shops— 
Webster, Camp, & Lane Machine Co., 
Akron, O 


Machinists’ Tools and Supplies— 





Garvin Machine Co., New York............ 
Office Furniture— 

Burgess & Fish, Cleveland................0. wccees 2E 
Oil Fuel Process— 

Aerated Fuel Co., Springfield Mass............ 19 

Interna ional Gas & Fuel Co., Chicago,I11 13 
Patents— 

Osborne & Co., Cleveland.........ccccccccccccesccees 12 

*Thos. P. Simpson, Washington, D. C...... — 

Wm. M. Monroe, Cleveland....................06 12 


Plumbers and Steam Fitters— 
Ohio Heating, Plumbing & Mnfg. Co., 


SINISE cccanatanivcscssssenusentasioncssecacezans sesies 14 
Pumps (Steam)— 

E. H. Jones & Co., Cleveland.............cccccsces 22 

Laidlaw & Dunn Co., Cincinnati, O.......... 22 


Hamar Foundry & Machine Co., Hamar, 


Rumsey & Co., Seneca Falls, N. Y 
Van Duzen & Tift, Cincinnati, O............... 


Pipe Coverings— 





A. Wyckoff & Son, Elmira, N. Y.............. 16 
Planers— 

Parkin & Bosworth, Cleveland..............000 24 
Pulleys— 

Geo. Worthington Co., Cleveland ............ 22 


Post Hole Augers— 
*J. H. Osborne & Co., Union City, Ind...... -~ 
Printing Inks— 


Ault & Wiborg, Cincinnati, O.................. 19 
Paint— 

Iron Clad Paint Co., Clereland, O.............. 16 

Nubian Iron Enamel Co., Chicago, IIl....... 11 


Perforated Sheet Metal— 

Harrington & King Perforating Co., 
SNE, «ER EN I eee 13 

Kolled Steel— 


Wilmot & Hobbs Mfg. Co., Bridgeport, 


Conn 


Railroads— 





seecee 





Standard Fibre-Ware Co. ;Mankato,Minn 12 





Railway Supplies— 


ate adh ON | ee ee eT 16 
Cleveland City Forge & Iron Co., Cleve- 
Eek Has ees cieckas essen batinvennastinnssdeeiiaieaserovkens 23 
Rivets— 


Forest City Machine Works, Cleveland..... 20 
Roofing— 

*“Merchant & Co., Philadelphia, Pa............. 20 

S. E. Barrett Mfg. Co., Chicago, Ill........00 10 
Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland....... 17 
Steam Heating Apparatus— 

*Curtis Regulator Co., Boston. Mass......... — 

Detroit Heating & Lighting Co., Detroit, 

SUED such eat iicn sbeches Uxtuninchies svevinienescdeedbitewens II 

Steam Boiler Inspectors— 

Hartford Steam Boiler Inspection & In- 


surance Co., Hartford, Comn.........cccecssees 12 

Steel Stamps and Stencils— 

J. H. Fleharty & Co.. Cleveland................ 20 

F. A. Sackman, Cleveland, O...............00000. 12 
Saws— 

Detroit Saw Works, Detroit, Mich............ 13 

Peter Gerlach & Co., Cleveland................. 21 
Shapers— 


*Lodge & Davis Machine Tool Co., Cin- 
NNUNG, Wiiciutcccdssaienccadmsiussametsceses .cosesesatin 
Sheet Iron— 


Cleveland Rolling Mill Co., Cleveland....... 17 
Sheet Steel— 
Standard Iron Co., Bridgeport, O...... coceceees 23 


Steel Castings— 


paiseaaecese ee 13 
Stampers of Sheet Metal— 





Avery Stamping Co., Cleveland...... hacwaocees 16 
Tinning Steel, Etc. 
Avery Stamping Co., Cleveland................. 16 


Twist Drills— 
Cleveland Twist Drill Co., Cleveland......... 24 
Turnbuckles— 


AAR eee eee OOOO eee eeeeeen sees eee eeeeee senses seneesseeenee® 


Type Founders— 
Franklin Type Foundry, Cincinnati, O... 12 
Wheelbarrows and Trucks— 


CSP RME CST BETO, Ooo cins cs scscesenccverasonss 17 
Lansing Wheelbarrow Co., Lansing,Mich 18 


Window Blinds— 








Hartman & Durstine, Wooster, O............. 16 
Wire Goods— 

*F. Powell & Co., Toledo, O........ sipmackiannescens 24 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 16 
Wood-Working Machinery— 

Brewie & Go. MuGalo, We. Wosscccnacsiscccsscscsese 8 

Standard Mfg. Co.. Mt. Carmel., Il.......... 16 

Indiana Machine Work, Ft. Wayne, Ind 

Egan & Co., Cincinnati, O00? 

For Sale. 


Ore OF DUNN’S HOISTING MACHINES, 

with over 40 feet ofchain. Good as new; 
capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 












| MANUFACTU RERS OF 


| 


Works. 





CITY 
» 42 and 44 Columbus St., 
37 Winter St 
CLEVELAND, OHIO. 


Gasometers, Etc. 
an 


Chaplet Stems. 
Works: 40 


FOREST 
LARGE HEAD RIVETS for stacks 


Machine 


Wrought Iron Chaplets and 





WOOD-WORKING MACHINERY 


Of Modern Design. 





CLIPPER, PLANER, MATCHER AND MOULDER. 


Machinery for 
PLANING MILLS, 
SASH AND DOOR, 
FURNITURE FACTORIES, Etc. 


Also make a specialty of light Gray Iron 
Castings and Mill Supplies. 





Time Tables, Etc a 21 


CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


VHE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 














Coal, Iron and Ore, 
JICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 

Foundries. 


OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds ofcasting. 9 Winter. 




















Hardware and Iron. 


M. BINGHAM HARDWARE CO., THE 
Hardware, Iron, Nails and Metals, 148 
and 150 Water St. 


Cr facturers 0 ROLLING MILL CO., manu- 
Fy 








facturers of Steel and Iron Wire and Steel 
re. 








Machinists’ Supplies. 


| woe” & BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Steel Stamps and Stencils. 


| ee ng ee J. H. & CO., Rubber Stamps, 
Seals, Stencils, Automatic Check Pnnches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. ‘ 


CNEIL, J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. 
\ ," ]EBSTER,CAMP& LANE MACHINE CO., 
Founders and Machinists, 12 Main st. 


























Alliance, 0. 


LLIANCE STEAM BOILER WOKS, Wm. 
Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 











Meadville, Pa. 


Oye & CO., general jobbers in Castings 
of all kinds. 











Youngstown, O. 


BOILER CO., Steam Boilers 
Stacks, Sheet Iron and Plate Work, oil 
and Water Tanks. 








USE THE 


* 
STAR VENTILATOR 


FOR THE 


VENTILATION 


Churches, Public Buildings, School- 
Houses, Theatres, Residences: 


Cotton, Woolen and Carpet Mills, 
Machine Shops, Foundries, 
Breweries, Stables, &c. 


Upon application we will fur- 
nish a Blue-Print sketch showing 
detail and uses of the STAR VEN- 
TILATOR. 


MERCHANT & CO. 


PHILADELPHIA. 
NEW YORK. 


CHICAGO. 
LONDON. 











CSAC CLES 

Once more we say LITTLE GIANT. 

Then we say UTILE DULCI. 

Now we ask you why you should place your 
orders early forthe LITTLE GIANT. So as 
to secure what you want, just when,you want 
it. We know from experience, that everybod 
wants the best. Weare prepared to furnis 
it at a moderate price. It becomes a pleasure 
to supply the public with what they want, 
when you know from experience, that your 
goods will please them. 

The LITTLE GIANT will bear the closest 
of criticism, therefore we extend an invitation 
to all to examine it for themselves. Price 
$35.00. It is needless to add, constructed of 
modern improvements. 





Prices and Circulars Cheerfully Furnished. 


LOZIER & YOST B. MFG. CO., Toledo, Ohio. 
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H. B. BROWN & CO. 


EAST HAMPTON, CT. 


We allow One Dollar to every purchaser 
sending us this advertisement. 





ern CFIC) 


(clopediar 


UFACTURES AND PRODUCTS 
OFTHE UNITED STATES, 
@ comprises EveryaArticle made in this 
e Cou try -Indexed and Cassified —and 
@ under each article the names and addresses 


of” 
© THE BEST MANUFACTURERS. 


© Qmplete in One Royal Octavo Vol. of over 1000pp. 
e Frice inGoth,$5. in Leather.$7. 

4 INDISPENSABLE 
€ 


to Buyers of Articles inall lines and 
Invaluable as a Statistical work. 


e@ - Orders received at office of this Paper - 
@e20e000e000000000008 








BURGESS & FISH, 


Successors to BURGESS BROS., 


DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 

Repairing and Cleaning a Specialty. 


213 Bank St., CLEVELAND, O. 


TELEPHONE 2329. 


Keep a Record of Your Insurance 


By ordering one of our Improved 


Expiration Registers. 


Blanks for all the essential points of each 
policy. 


ONLY 50 CENTS (Postage paid). 


Will last for years. Sample leaves sent on 
application. Address 


The Cleveland Printing & Publishing Co., 
Cor. Wood and St. Clair Sts., 


CLEVELAND, 0. 








VAN DUZEN’S 


STEAMsETPUMP 


For MILLS, FACTORIES, SHOPS, ETC. 
For Elevating and Coaveying Liquids. 
ror Emptying Pits, Sinks, Cesspools, etc., 

and as a Fire Pump. 
10 Sizes. $7 to 875. Every xamep warranted. 

Write for Descriptive Pump Circular 


VAN DUZEN & TIFT, CINCINNATI, O. 





TRAVELERS’ RECISTER. 


Standard Time. 
Erle Rallway. 
Depot, South Water Street and Viaduct. 


Arrive. Depart. 
N. Y. & Pitts. Express....... tIs38am *825am 








Fast N. Y. & Pitts. Express*io55am *300pm 
ee coe 0 #2 40am 
Pittsburgh Express. + 7625 pm 
Youngstown Local............. 805am 
Mahon’g div. & Pitts Local *I1 40am 
Mahoning Val. Accom........ t430pm 
Pittsburgh Express.... « JI 20pm Iliopm 
New York Express..... Me ak 
*Daily. {Daily,except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Rallroad. 


(Standard Gauge.) 
Depart for— 
Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., “5:45 p. m. 6:20 p. m. 
Bedford—6:50 a. M., 11:10 a. m., 1:30 p. m., 3:00 
P M., 4:40 p. m., *5:45 p. m., 6:20 p. Mm. 10:35 p. 


Newburgh—6:15 a. m., 6:50 &. M., II:10 a. m., 1.30 
P. M., 3:00 p. m., 4:40 p. m., *5:45 p. m., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 


Zanesville and Coshocton—10:30 a. m.,6:30 p. m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. m., 10:30. m., 2:35 p. M., 6:30 p.m. 
Bedford—6:oo a. m., "8:10 a.m, 10:30 @.M., 1:05 p. 

M., 2:35 Pp. M., 4:15 p. M., 6:30 p.m., 7:10 p.m. 
Newburgh—6:00 a. m., 7:15 a. m., *8:10 a. m., 

10:308. M., 1.05 p. M., 2:35 Pp. M., 4:15 p. m., 

6:30 p. M., 7:10 p. m. 

Trains marked * run daily. 

Valley Rallway. 
For AKRON, CANTON AND MARIETTA. 


Depot foot South Water Street. 


Depart. Arrive. 
Valley Junction Mail......... 745am *625pm 
Marietta Express............... firisam  f225pm 


Valley Junction ress... *415 pm *1025am 
Cleve. and Canton Express *705 pm 20am 
*Daily. Daily, except Sunday. 
J. T. JOHNSON, J. B. CAVEN, 
Gen. Supt. Gen. Pass. Agt. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 





Depart. | Arrive. 
For Pittsburgh, Balti- 8 ooa m| d5 25am 
more, Washington, Phil- Io5pm| 1250pm 
adelphia and New York.) di1 lopm| 635pm 
8 coam| I250pm 





Wheeling and Bellaire. 1os5pm| 635pm 
NT 10 QA ccekciviansatacs 

Alliance Accom. ........... | 325pm| g40am 
Ravenna Accom............. 500pm! 825am 





d Daily. *Except Saturday. Other trains 
except Sunday. 





From Cleveland Union Station. 


MtVernonsPan Handle Route 


Cleveland & Pittsburgh R. R. 











For Cuyahoga Falls, } Depart. | Arrive. 
Akron, Orrville, Mill- | 
ersburg, Gambier, Mt. 

Vernon, Columbus. Xe- 
nia, Dayton, Cincinna- } 
ti. Louisville, Indies nap- 
olis, St. Louis, and all 
points in the South and 
Southwest. { 

| 

t 





810am/id70o0 am 
d800pm/ 540pm 
' 


For Cuyahoga Falls, 
Akron, Orrville, Mull- 
ersburg, Zanesville, 
Gambier, Mt. Vernon 
and Columbus 

For Cuyahoga Falls, 

Akron, Orrville, Chica- 8ioam; 540pm 
go, and all pointsin the 325pm! 935am 
West and Northwest. | 


105pm) 1250pm 





d Daily. Other trains except Sunday. 

Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner. 


FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 

13 ues sHorTER BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

QD wes sHorTeR AND QuickER DD 
BY THREE HOURS, BETWBEN 


Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt, 


FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line,” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The people’s favorite route I ween, [ 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, A. E. CLARK, 
Gen’! Supt., G.P.& 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 














Ta. 





Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. Roprnson, Receiver, 


Jno. J. ARCHER, 
Columbus, O. 


Gen’! Pass. Agt 





-——THitg-~ 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 





Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 


Popular C. M. 
A. T. WIKOFF, W. K, RICHARDS, 
Pres. and Gen. Mgr. G.P.& T.A. 











THE MOSHER 
“fk Lifting Jack, 


——IN— 
NINE SIZES 


Ranging in capac- 
ity from 


6 to 20 Tons. 


F, M. DE WEESE, 


Manufacturer, 
CHILICOTHE, Ohio. 








For Sale. 


Harlow Lubricator. 


Brand new. Cheap. Address, 


LUBRICATOR, 


Care Iron Trade Review. 








THE BEECHER FURNACE C0., 


MANUFACTURERS OF THE 


Beecher Warm Air Furnace. 


Burns Hard Coal, Soft Coal, Coke or 
Natural Gas. 


ea ' [ 


] 7 y7) 


£= 





ALSO 
Heating and Ventilating Engineers 
Estimates Furnished on Application. 





Office, 116 Viaduct. . Works, Elm St., 
CLEVELAND, OHIO. 


@@-Send for catalogue and discounts. 





THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—TOo— 


New York, Boston 
and the East. 


The shortest anc 
quickest Route to Pitts. 
burgh, Washington anc 
Baltimore & the South 
east. 







. 72, New York Express 
. 72, Fast Pittsburgh Expres: 
No. 64, Fast Pittsburgh Express......... 
No. 66, Mantua Accommo.................. Pp 
No. 68, New York Vestibule Limited.* 8 30 pm 
No. 70, Pittsburgh Local Express...... *I1 25am 
No. 74, Pittsburgh & Youngst’n Ex...t11 00 pm 
Arrive. 
No. 65, Fast New York Express......... *I0o 15a m 
No. 61, N. Y. & Pittsburgh Express...* 715a m 
No. ro Leavittsburg Local................ 
No. 67, Pittsburgh Express 





No. 63, New York Express........ 6 50 

No. 63, Pittsburgh Express 650p 
No. 69, Pittsburgh Local Express...... t giopm 
No. 73, Mantua AccommMo.............sss000 720pm 


Baggage checked through toall points East. 


Through tickets and information regarding 
the route can be obtained at office, 141 Superio1 
street, and at Depot N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 

A. M. TUCKER, Gen. Supt., Cleveland, O. 


L. P. FARMER, Gen. Pass. Agt., New York 

W. C. RINEARSON, Ass’t G. P. A., Cleveland, O. 

M. L. Fouts, 4 Pass. and Ticket Agt., 141 
Superior st.. Weddell House, Cleveland, O. 


Wheeling & Lake rie Railway. 


THE NEW THROUCH LINE 


BETWEEN 


TOLEDO 
—AND— 

Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta. 
Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 





Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falis, Kent, Ravenna, Leavitts 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLAIR, 


Jas. M. Hatt, 
Traffic Manager. 


Gen’! Pass. Agent. 


—_ 





ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 


Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leon- 
ard streets. 


Cleveland, O.,U. 8. A 
































Tem Iron TRaApDr ReEvIEW. 








COM POUND CONDENSING OR 

= NON-CONDENSING. 

16 Sizes, 5 to 500 H. P. Not yet equaled by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. 





13 Sizes in Stock. 
5 to 250 H. P. 
3,000 in use in all parts of the Civilized World. 


JUNIOR. 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. — Economical, . Reliable, Over 300 soid the first year. 


All the above bu built s strictly to to Gauge with Interchan ble Part: 
Repairs Carried in Stock. Send for Illustrated Gatalogues. 7 








ta 
Ve i 
511 NORTH FOURTH ST., 
WESTINCHOUSE, CHURCH, KERR & CO. 
SALT a: CITY, 2598. Main St. Utah & Montana 








SELLING DEPARTMENT IN THE UNITED STATES, 


NEW YORK, 17 Cortlandt Street, 

. ; ’ Wi house, 
BOSTON Hathaway Building, re 
PITTSBURGH, Westinghouse Buil | Graref, Kerr 
CHICAGO, 156, 158 © Street, 

PHILADELPHIA, 608 Chestnut St.. M. R. M 


sT. LOUIS, 


ucklé, Jr. & Co. 


BUTTE, MONT. E. Granite St. 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & Lac 
33, 35 N. Front St., Parke & Lacy Mc Co 


ay og poe fn Co. 


TheWestinghouseMachineCo,fesesysuce areas , 
S 
ATLANT. A GA.” 45S. Prior | St. {The D. A. Tompkins Co. 


PITTSBURGH, PA.U.S.A. 


DALLAS 


meh & ny 3 a 
CHATTANOOGA, TENN. 





WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 





nydraulic Cranes aud AGuumulawrs. 
@@ Heavy special machinery generally. Send for illustrated catalogue. 





STEAM ENGINES, tn'psiantsugon cut 
3 to 26*°Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CO., 


SPRINGFIELD, O. 


300 Lagonda Avenue, - ° 








HEADQUARTERS 


carne BOK ee 


WOOD SPLIT PULLEYS, 


A large stock of the 


MWEilburnr. 
Best in the Market. 


Engines and Boilers, Shafting and Hangers, 
Mill Supplies, Etc. Estimates given 
on Electric Light Plants. 


THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 
CLEVELAND, O. 





STEAM PUMPS. 


General Machine and 
Foundry Work. 


Hoisting Engines. 
Derrick Feet. 





Derrick Powers. 





MARIETTA, OHIO. 


Works, HARMAR, O. 








CLEVELAND HARDWICK: 


qn 


LINE WORKS: 


Ci E 
Eri ER Nur 7 rent 



















OVER 3400 IN USE. 


fe Manutacturers of PORTABLESSTATIONARY 


3 test 


SEND FOR CATALOGUE. 
f NEW YORK and NEW ENGLAND OFFICE: 
~ C.R. VINCENT & CO., (5 Cortlandt St., N. Y. 





PUMPS OF E EVERY 
DESCRIPTION. 


-SEND FOR: < 
CIRCULAR. Z 





Otto Gas Engine Works, 


SCHLEICHER, SCHUMM & CO., { Efilsdelpnia. 


Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
ombined OTTO Gas Engine Pumps. 
Combined OTTO Gas Engine Dynamos. 


SIZES: 1, 2, 4. 7, 10, 16, 26 AND 60 HORSE-POWER. 


SS Ve | 

TR Ss Mallonite Boren WoRks: 
oll LE RS peSIA KS: oS: qh SSES, BLAST FURNACES | 
— Pl TOBEN oof ‘Sappenrrahe Sg 


WMB,.POLLOCK &CO.vouNcs TOWN, 0. 


ASTIN hal > CNGINE 


é fared D “eH Dy >—~ 
SENNA) fo WARREN Ott 


atest Desig 
FOR ROLLING MILLS AND ALLOTHER > ¢ 

WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR COMPLETE 
—— STEAM PLANTS. — = 
ENGINES ALWAYS IN STOCK. 


E.H.JONES &CO., 


223 and 226 River St., CLEVELAND, 0. 


ENGINEERS +» CONTRACTORS. 


Steam Plants complete, including 






















VAN DUZEN 
CAS & CASOLINE ENGINE 


OPERATED with COAL 
and OTHER MANUFAC- 
TURED GASES AND 

















Pumps, Heaters, Engines, Boilers, etc. GASOLINE. 

W. W. BRISBEN’s Patent Emery Wheel RELIABLE AND 
Dresser, Malleable Handle, White & ECONOMICAL. 
Hard Cut- : a Fully Warranted 
Bearin gs. , VAN DUZEN 
Warranted Gas & Gasoline Enzine Ce, 


Price $3.00. CLEVELAND, OHIO O &, A, 34E. 2d St., Cincinnati, O, 
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UZEN 
. Enzine Ce, 
sianati, O, 
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‘“BACON’S” WINDING ENCINES 


Mines, Inclines, Quarries 


AND 
EVERV POSSIBLE DUTY 


WITH 
Friction Drums, 
2 Link Motion. 





DOUBLE OR SINGLE 
DRUMS. 


Compiete Hoisting and Mining Plants a Specialty. 


COPELAND & BACON, 85 Liberty St., N. Y. 


535 ARCH ST., PHILADELPHIA, PA. 


CORRUGATED IRON 


Seven sizes of Corrugations---Straight Or 
Curved. We want to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON MFG CO., Cleveland, 0. 











vee bon dah by MANUFACTURING acre CANTON, O. 


make arrange- 
ments for ROOF- 
ING until you 


have seen ours. 


It Excels all other Metal Roofs. 








All my _ Iron 
and Steel is re- 


SYKES’ 
IMPROVED 


iBest Roof in 


the World. sf 
Suitable forall i) ' 
Classes of ma 





SYKES IRON ROOFING co., NILES, OHIO. 
Send for Circular and Price List, and mention this paper, 








joining Cl 








CEILI NG 





BO) 











ay ie D PP ) ‘2 





SEND FOR CIRCULAR OF THE 


“EAS T'1.A Fs E:”’ 


Metallic Shingles and Siding! 


THE BEST ROOFINGSFOR CHURCHES, SCHOOLS AND RESIDENCES. 


a 
oe 


IHN nA HARWMAARHNAMA AH ARI : 








MANUFACTURED BY (J, J, aoieen & Co., 


SUCCESSORS TO 
THEDETROIT METALLIC SHINGLE Co,. cor. State and Park Place, Detroit, 


Soft Steel Plates and Sheets, 


CORRUGATED ROOFING 











Ga'vanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 





The Kanneberg Roofing Co., Canton, O., 
(The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF 


THE KANNEBERG PATENT 7 CORRUCATED IRON- 
1 HE RRSESE SS = (Four Sizes of Corr ugations.) 
LATEOE IMPRUVED ff PRAT Crimped Edge Iron Roofing and 






FOLDED LOCK SEAM f( 


StrictlyGenuine Steel Rootin, I). We 


WRITE FOR CATALOGUE. PRICE 


siding, Beaded lron Siding and 
‘eiling, Water Proof Building 
ie “aper, Ready-Mixed Paints, Etc. 
"IST AND SAMPT.FS, 











































price of inferior goods when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with fron for tie rods, 











BEST 
AMD 
OHEAPEST. 


The list retail price of this Buckle {s less than one-half the wholesale 





CLEVELAND CiTY FORGE & IRON CO.. CLEVELAND. OHxI10. 








BLOWERS & EXHAUSTERS. 


“HEATING FURNACES, HAND Ronen 
R55 |“ AND BLACKSMITH DRILLS. 




























. 
a Sh) ie 











GARRY. IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFAGTURERS OF ALL KINDS OF 
| tron Reufing, Crimped and Corrugated Siding, tron Tite 
or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement. 

Iron Frames for Roofs and Buildings. 


No. 152 MERWIN ST., CLEVELAND, ONTO 
o® Send for circulere ané prian st Fo A 


CAMBRIDCE ROOFING CO., Cambridge, O.. 


Manufacturers of 
Plain, Rolled, Crimpea 
Edge, Corrugated and Beaa 
ed Roofing, Siding and Ceil- 
ing. 
PURE STEEL A SPECIALTY. 
S@ Send for Descriptive 


Catalogne 


CORRUGATED 





STANDING 
ROOFING 


PATENT 


St.ES4 








REDUCING VALVES - 
PRESSURE 
REGULATORS: 


Oi PUMPS, VALVES, 











THE AKRON BELTING CO., 


MANUFACTURERS OF 


OAK-TANNED LEATHER BELTING 


Also, ready for = prompt shipment, Rubber and Cotton Belting, Wood Pulleys, No. 1 Raw 
de Lace Leather, and MILL SUPPLIES generally Address: 


138 No. Main 8St., - - -= AKRON, O. 























































a4 T'sem Iron Trappe Review. 








THE KIDDER SLIDE DOOOR HANGER. 


\ ee PAT. APRIL 30, ’ REISSUED JULY 8, 
i i} 


(i 


27% in. 


SECTION 
TRACK 





Cannot be thrown off the track. 


Can be put up in less time, runs with less 
noise and as easily as any other Hanger made. 
Ask your jobber for them, and if he cannot 
supply you, address 


The Taylor & Boggis Fdy. Co., 


CLEVELAND, OHIO. 











STILWELL’S PATENT LIVE STEAM-FERD WATER PURIFIER. 


(HORIZONTAL STYLE.) 





F . 
Removes all Impurities. Entirely Prevents Scale in Steam Boilers. 


CATALOGUE ON APPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON, OHIO. 





O#P CLEVELAND TWIST DRILLCO., *"15"" Ppa 





sno rn cruocor Cop, Lake & Kirtland Sts,, Cleveland, 0, vam rox oswoms, | 97 nm 


SURE GRIP STEEL TACKLE BLOCK 


HALF THE COST of hoisting 
saved to machinists, builders, con- 
tractors, butchers and others. Ad- 
mitted to be the greatest improve- 
ment ever made in tackle blocks. 
The cheapest in the market. Sent 
on trial. Write for catalogue. 


Fulton Iron & Engine Works, 





Brush St., Detroit, Mich. 








The Kilby Manufacturing Co., 


CLEVELAND, 0. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 

We are now prepared and have 
; facilities for tp J Foundry and 
= Machinist work of every descrip- 

tion. Shall be to furnish 
; estimates on application for En- 
gines Boilers and other heavy 
machinery 


THE - ARMSTRONG - PURIFIER, 


——WITH-—— 


EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 








A full description of this heater, together 
with a valuable treatise on steam boilers, 
sent to any address free of charge. Address, 


Armstrong Bros.. 
SPRINGFIELD, OHIO. 





THE WILMOT & HOBBS MFC. CO., 


BRIDGEPORT, CONN. 


MANUFACTURERS OF 


CoLD ROLLED STRIP STEEL 


SMOOTH SURFACE AND EVEN G..UGE, 


Plain and Lock Seamed 
STEEL, BRASS and COPPER TUBING to ORDER. 







_)) PRESS, DROP & DRAW-BENCH WORK to ORDER. 








Cold Rolled Strip Stee] furnished in long coils or cut to lengths and sheared to exact 
widths when desired, in tempers adapted to requirements, Also C. R. Spring Steel. 
Please mention this paper. 





Gray Pianers 


2 4”, 26’, 32”, 36”, 42” and 56”. 
Any fi of bed. Address 


Parkin & Bosworth, 


CLEVELAND, OHIO. 


REYNOLDS BROS., 


MANUFACTURERS OF 


Hand Cut Files 








Recent Improved. 








AND RASPS. BETTER THAN LOOSE 
We solicit the commercial PULLEYS. 
es Sein Melt fon Orivies 
133 & 135 N. Water St., Pitiey, 


COLUMBUS, OHIO. Belt stops when machine stops and lies slack 


until machine starts. ——- ie cheap, easily 


Old Files Recut and operated. Sent on approval. Thousands in 
i use. ress 
Warranted Superior to 


any Machine Cut and W.R. SANTLEY & CO., 


i 
Lead Tempered in the Wellington, 0. 


market. Send for price 
The Hart or Detroit 


list. 
Emery-Corundum 


‘om PS tg dt > | 
WHEELS AND MACHINERY, 


LECT ROTYPE bah 


J, WENDELL COLE, M.E., 


Box 152, CHICAGO. ILL,, 
or Box 8 COLUMBUE, O. 

















Beek NCRAVING CO. 











Barnes’ Fatent E'oot Fower Machinery. 


Complete outfit for Actual Workshop Business. Lathes for Wood or 
Metal. Circ ws, Scroll Saws, Formers, Mo 
Tenoners, Etc., Etc 
Our Patent Velocipede Foot-Power is without question the wan yet 
plied to Lathes. Read a few expressions from those sing them: 
rs not see how your lathescan be produced atsolowcost.” ‘The 
velocipede foot-power is simply elegant.” ‘*Can turn a whole day, 
and feel as little tired as though only walking around.” “In regard 
to the velocipede foot-power, I consider the lathe without an equai.” 
“I gat at the lathe for 11 hours, cutting off and threading 144 steam 
pipes. Those whosaw it declaredit equal to15 hour jobin machine 
shop.” “‘Using the velocipede foot-power, the operator can hold asteady 
hand for doing the work.” ‘For doing actual business, the lightest or 
the heaviest, give me the velocipede foot- power. “The 436 Lathe is 
equal to any costing twice the money.” ‘‘What astonishes me is, how 
1 can make machines to pay you for sosma)] sum of money.’ “The 
Ko. 6 Lathe is the most perfact tool I ever saw for tne money.” “I can 
do double the amountof work on the velocipede, that Ican on any 
other style vf foot-power lathe.” ‘There is no tax on strength, the 
body is at rest, steady, the hands and attention free for the job." 
“The AL Tt —It is the best fuot-power of any for lathes.’ 
‘Itd desired, these machines will be sold ON TRIAL. The purchaser can have ample time to test 
them in his own shop and on the work he wishes oe todo. Descriptive Catalogue and Price-List 
Free. . F. & JOHN BARNES CO., No. 827 uby St., Rockford, Ill. 








*@ USE THE BEST. “=e 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Reliable and Simple Boiler Feeder for Statlon- 
ary, Marine and Portable Boilers. 
POINTS TO BE CONSIDERED. 


They have only two VALvEs to operate, only one after 
water valve is adjusted. They require no watching, as they 
RESTART AUTOMATICALLY if feed is broken. They lift 18 to 
20 feet, and hot gree don’t affect them. They work from 
25 to 135 and 160 Ibs. pressure on water at natural tempera- 
ture. The working parts are interchangeable and can be 
taken from Injector without any tools or breaking con- 
nections. 

Send for circular, price list and discount. 


PENBERTHYINJECTORCO. “SS. 


117 7th St., DETROIT, MICH. 
Cc. H. PRESLEY & CO., Agents, Cleveland, O. 
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